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GOVERNOR  OF  THE  PANAMA  CANAL 


Balboa  Heights,  Canal  Zonk, 

September  12,  1930. 
The  Secretary  of  War, 

Washington,  D.  C. 

Sir:  I  have  the  honor  to  submit  the  report  of  the  Governor  of  the 
Panama  Canal  for  the  fiscal  year  ended  June  30,  1930. 

In  transmitting;  the  report  I  wish  to  stress  the  necessity  for  action 
by  Congress  at  the  earliest  possible  date  to  provide  for  the  con- 
tinued operation  and  maintenance  of  the  canal  at  the  creditable 
standards  which  have  prevailed  in  the  past.  This  necessity  arises 
with  conditions  in  the  Tropics  and  the  advancing  years  of  the  canal — 
the  American  occupation  has  existed  over  26  years,  since  May  4, 
1904 — and  is  a  matter  fundamentally  of  replacement  of  worn-out 
equipment  and  secondarily  of  adjustment  to  an  increased  population. 
Precisely,  the  canal  needs  certain  replacement  and  expansion  of 
quarters  for  employees,  schools,  post  offices,  fire  stations,  police 
stations,  and  community  clubhouses,  for  the  simple  reason  that  old 
structures  have  reached  or  are  reaching  a  condition  in  which  their 
maintenance  in  usable  condition  is  uneconomical  and  that  additional 
buildings  are  necessary  to  serve  the  greater  population.  Similarly 
it  needs  retirement  laws  to  take  care  of  old  or  disabled  employees  who 
have  passed  beyond  productive  eflieiency,  necessitating  replacement 
in  order  tluil  an  effective  force  may  be  maintained  without  undue 
expense.  We  find  it  cheaper  to  build  new  houses  than  to  keep 
patching  the  obsolete.  With  the  force  it  is  inefficient  to  retain  worn- 
out  individuals  in  the  guise  of  workers;  they  should  be  removed  to 
pension  rolls,  leaving  only  on  the  working  rolls  workers  from  whom 
full  service  is  demanded  and  received. 

These  ma  tiers  have  been  explained  to  you  by  direct  correspondence 

and  the  recommendations  of  the  governor  of  the  canal  have  received 
your  approval.     1  emphasize  them  here  as  factors  vital  to  the  con- 
tinued successful  operation  of  this  great  national  project. 
Respecl  fully, 

1 1.  Burg  ess,  Qou  rnor. 
i 
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SUMMARY 

Traffic  through  the  Panama  Canal,  which  had  had  an  upward  trend 
for  years,  fell  off  somewhat  in  the  fiscal  year  ended  June  30,  1930,  and 
was  less  than  that  in  the  preceding  year  in  all  respects  except  the 
aggregate  net  tonnage,  Panama  Canal  measurement,  of  the  commercial 
vessels  using  the  canal.  The  net  tonnage  showed  an  increase  of  4.8 
per  cent,  but  the  number  of  commercial  transits,  the  tolls  levied,  and 
the  quantity  of  cargo  carried  all  decreased  in  comparison  with  the 
traffic  in  the  fiscal  year  1929.  Counting  also  the  noncommercial  traffic 
(United  States  Government  vessels,  a  few  public  vessels  of  Panama 
and  Colombia,  and  ships  transiting  the  canal  solely  for  the  purpose  of 
receiving  repairs  at  Balboa,  none  of  which  paid  tolls)  the  total  of 
transits  was  6,785,  or  3.5  per  cent  below  the  high  record  of  7,029 
established  in  the  previous  year.  The  gain  in  Panama  Canal  net 
tonnage  in  the  face  of  a  decline  in  other  features  of  traffic  was  due  to 
an  increase  in  the  size  of  the  ships.  The  average  net  tonnage  of 
commercial  vessels  using  the  canal  in  1929  was  4,653  tons  and  in 
1930  it  was  4,847  tons. 

Considering  commercial  ocean-going  traffic  only,  the  number  of 
transits  was  6,185,  as  compared  with  6,413  in  the  preceding  year,  a 
decrease  of  slightly  less  than  3.6  per  cent. 

Tolls  amounted  to  $27,076,890.01,  as  compared  with  $27,127,376.91 
in  the  fiscal  year  1929,  a  decrease  of  $50,486.90,  or  two-tenths  of  1 
per  cent.  Including  launches,  which  paid  $517.77  in  1930  and 
$1,512.39  in  1929,  the  grand  total  of  tolls  was  $27,077,407.78  in  1930 
and  $27,128,889.30  in  1929,  a  difference  of  $51,481.52. 

Cargo  carried  through  the  canal  in  the  fiscal  year  1930  amounted  to 
30,030,232  tons.  This  was  less  than  the  30,663,006  tons  in  the  fiscal 
year  1929  by  632,774  tons,  or  2  per  cent. 

While  the  traffic  declined,  as  noted,  from  the  levels  of  the  preceding 
year  it  was  higher  in  all  respects  except  number  of  transits  than  in  the 
fiscal  year  1928,  and  higher  in  all  respects  than  in  any  of  the  years 
prior  to  1928.  The  years  1928,  1929,  and  1930  form  a  group  higher 
than  the  previous  years,  with  transits  exceeding  6,000,  canal  net 
tonnage  in  excess  of  29,000,000  tons,  tolls  approximately  $27,000,000 
and  cargo  in  excess  of  29,600,000  tons  in  each  of  the  three  years. 

The  slight  decline  in  the  past  year  has  not  affected  the  need  for 
continuing  with  the  work  of  building  the  Madden  Dam  to  increase  the 
storage  of  water  available  for  use  in  Gatun  Lake,  and  that  work  was 
continued  in  accordance  with  plans. 

BUSINESS    OPERATIONS 

The  Panama  Canal,  working  in  conjunction  with  the  Panama  Rail- 
road Co.,  carries  on  extensive  business  operations  accessory  to  the 
operation    of    the    canal.     These    include    repair    facilities;    bunker 
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stations;  the  sale  of  foodstuffs,  ships'  chandlery,  and  miscellaneous 
supplies;  the  operation  of  hotels;  the  service  of  a  railroad  across  the 
Isthmus;  and  of  a  steamship  line  plying  between  the  United  States 
and  the  Canal  Zone  for  the  purpose  of  bringing  supplies  and  transport- 
ing employees.  All  of  these  services  are  under  coordinated  centralized 
control,  which  tends  to  economy  and  smooth  and  reliable  service  to 
ships.  Other  important  functions  of  administration  and  government 
are  all  embraced  under  the  single  organization  of  the  Panama  Canal 
and  under  the  direct  control  of  the  governor,  namely,  public  health; 
quarantine;  immigration  service,  customs,  post  offices;  schools; 
police  and  fire  protection;  construction  and  maintenance  of  roads, 
streets,  and  water-supply  service;  hydrographic  and  meteorological 
observations  and  steamship  inspections,  aids  to  navigation,  control 
of  aircraft,  etc. 

NET    REVENUE    OF    THE    CANAL    AND    ITS    AUXILIARIES 

The  net  income  from  tolls  and  other  miscellaneous  receipts  known 
as  "canal  revenue"  was  $18,082,451.78.  This  was  less  than  in  the 
fiscal  year  1928  but  greater  than  in  any  other  year  of  the  canal's 
history.  These  revenues  for  the  past  five  years  have  been:  $15,151,- 
668. 0T>  in  1926,  $15,611,093.80  in  1927,  $18,224,844.86  in  1928, 
$17,729,775.01  in  1929,  and  $18,082,451.78  in  1930.  Based  on  an 
interest-bearing  capital  indebtedness  of  $535,743,840.33  at  the  end  of 
the  fiscal  year  1930  the  revenue  in  1930  was  equivalent  to  3%  per  cent. 

The  net  profits  of  auxiliary  business  operations  conducted  directly 
by  the  Panama  Canal,  the  most  important  of  which  are  the  mechanical 
shops,  material  storehouses,  and  fuel-oil  plants,  totaled  $760,971.66  as 
compared  with  $737,850.26  in  1929,  $730,719.43  in  1928,  $876,536.80 
in  1927,  and  $841,310.29  in  1926. 

The  net  profits  of  operations  of  the  Panama  Railroad  Co.,  exclusive 
of  the  Panama  Railroad  Steamship  Line,  but  including  commissaries, 
docks,  coaling  plants,  cattle  industry,  and  cold-storage  plants,  were 
$1,523,874.28,  as  compared  with  $1,693,873.17  for  1929,  $1,600,283.61 
for  1928,  $1,644,189.37  for  1927,  and  $1,347,887.33  for  1926. 

Total  net  revenue  for  the  year  1930  from  all  sources,  exclusive  of 
the  Panama  Railroad  Steamship  Line,  was  $20,367,297.72  as  compared 
with  $20,161,498.44  in  1929,  $20,561,847.90  in  1928,  $18,131,819.97 
in  1927,  and  $17,340,865.68  in  1926. 

The  aggregate  net  revenue  from  all  sources  (exclusive  of  the 
Panama  Railroad  Steamship  Line)  was  greater  in  the  fiscal  year  1930 
by  $205,799.28  or  1.02  per  cent  than  in  the  preceding  year.  Canal 
revenues  and  profits  from  business  operations  increased  slightly  but 
were  offset  in  part  by  a  decrease  of  about  $170,000  in  net  profits  of 
the  Panama  Railroad  Co.  This  decrease  occurred  in  the  operations 
of  the  railroad  proper,  the  harbor  terminals,  and  the  commissaries. 
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Considering  the  capital  invested  and  accumulated  interest  on  the 
investment,  the  present  total  capital  liability  is  such  that  the  canal 
is  not  as  yet  earning  the  annual  interest  charge  at  4  per  cent,  the  cur- 
rent borrowing  rate  of  the  Treasury  of  the  United  States.  For  this 
reason  and  others,  including  the  necessity  of  extensive  additional 
expenditures  in  order  bo  bring  the  canal  to  its  highest  efficiency,  it 
would  appear  that  at  present  there  is  no  occasion  to  consider  a  reduc- 
tion in  tolls. 

SERVICES    RENDERED    BY    THE    CANAL    TO    SHIPPING 

The  most  important  items  of  the  business  of  the  canal  and  its 
adjuncts,  covering  principal  services  to  shipping,  are  expressed  numeri- 
cally in  the  following  table,  which  presents  a  comparison  of  the  activi- 
ties during  the  fiscal  year  1930  with  the  two  years  immediately 
preceding : 


Transits  of  the  canal  by  ships  paying  tolls.. 

Free  transits 

Total  transits  of  ocean  vessels. 

Average  daily  transits: 

Commercial  traffic 

Free  traffic 

Total 

Transits  of  launches  not  counted  in  commercial  traffic. 

Number  of  lockages  during  year: 

(latun  Locks 

Pedro  Miguel  Locks ; 

Mirafiores  Locks 

Average  lockages  per  day: 

Gatun 

Pedro  Miguel 

Mirafiores 

Tolls  levied  on  ocean  vessels 

Tolls  on  launches  not  included  above 

Total  tolls 

Cargo  passing  through  canal,  tons 

Net  tonnage  (  Panama  Canal  measurement)  of  transiting 

commercial  vessels 

Cargo  per  net  ton  of  ocean  vessels,  including  those  in 

ballast 

Average  tolls  per  ton  of  cargo,  including  vessels  in  ballast. 

Calls  at  canal  ports  by  ships  not  transiting  canal 

Cargo  handled  and  transferred  at  ports  (tons) 

Coal,  sales  and  issues  (tons) 

Coal,  number  of  ships  served  other  than  vessels  operated 

by  the  Panama  ('anal 

Fuel  oil  pumped  (barrels).. 

Fuel  oil.  Dumber  of  ships  served  other  than  vessels  oper- 
ated by  the  Panama  Canal... 

Ships  repaired,  other  than  Panama  Canal  equipment... 
Ships  dry-docked,  other  than  Panama  Canal  equipment. 

Provisions  sold  10  ships  (commissary  sales) 

Chandlery  sold  to  ships  (storehouse  sales) 


Fiscal  year 
1928 

Fiscal  year 
1929 

Fiscal  year 
1930 

6,456 
503 

6,413 

616 

6,185 
600 

6,959 

7,029 

6,785 

17.  639 
1.374 

17.  570 
1.688 

16.  945 
1.644 

19.013 

19.258 

18.  589 

155 

167 

91 

6,314 
6,642 
6,577 

6,289 
6,473 
6,325 

6,135 
6,436 
6,338 

17.3 
18.1 
18.0 

17.2 
17.7 
17.3 

16.8 
17.6 

17.4 

$26, 944,  499.  77 
1, 109.  34 

$27,  127,  376.  91 
1,512.39 

$27, 076, 890. 01 
517.  77 

26,945,609.11 

27,128,889.30 

27, 077, 407.  78 

29,  630,  709 

30, 663, 006 

30, 030,  232 

29, 458, 634 

29, 837,  794 

29, 980, 614 

1.  0058 

$0.  90934 

1,123 

1,336,511 

340,  774 

1. 0276 

$0.  88469 

1,089 

1,559,311 

305,  434 

1.0017 

$0.90165 

1,  13(1 

1,347,264 

282,  569 

964 
15, 977, 648 

935 
12,951,710 

760 
13,693,907 

2,678 

1,093 

131 

$1,  429,  647.  35 

149, 055.  47 

2,358 

1,087 

156 

$1,703,986.72 

144, 937.  36 

2,431 

960 

148 

$1,570,485.07 

78,911.  16 

SECTION  I 

CANAL  OPERATION  AND  TRADE  VIA  PANAMA 

TRAFFIC   IN   1930 

Commercial  traflic  through  the  Panama  Canal  during  the  fiscal 
year  ended  June  30,  1930,  was  slightly  lower  with  respect  to  the 
amount  of  tolls  collected  and  tonnage  of  vessels  (with  the  exception  of 
net  tonnage,  Panama  Canal  measurement)  than  for  the  fiscal  year 
1929.  The  amount  of  cargo  carried  decreased  over  600,000  tons,  over 
400,000  of  which  was  in  the  movement  from  the  Atlantic  to  the  Pacific. 

The  number  of  commercial  vessels  passing  through  the  waterway  in 
the  fiscal  year  1930  was  0,185.  This  was  228  less  than  the  number 
making  the  transit  in  1929.  The  average  daily  number  of  transits  in 
1930  was  16.95,  as  compared  with  17.57  in  1929.  Transits  of  naval 
vessels  and  other  public  vessels  of  the  United  States,  public  vessels  of 
the  Republics  of  Panama  and  Colombia,  and  vessels  transiting  solely 
for  repairs,  none  of  which  paid  tolls,  numbered  600  during  1930,  as 
compared  with  616  in  1929.  Combining  the  two,  there  were  6,785 
transits  of  seagoing  vessels  during  1930,  as  compared  with  7,029  in 
1929,  or  daily  averages  of  18.59  and  19.26,  respectively. 

The  net  tonnage,  Panama  Canal  measurement,  of  the  6,185  commer- 
cial vessels  transiting  in  1930  was  29,980,614.  Tolls  levied  amounted  to 
$27,076,890.01,  and  the  cargo  carried  aggregated  30,030,232  long  tons. 

The  decrease  in  the  number  of  transits  for  the  year  as  compared 
with  the  preceding  fiscal  year  was  principally  in  the  trade  routes 
between  Europe  and  the  west  coast  of  North  and  South  America  and 
between  the  east  coast  of  the  United  States  and  Australasia.  An 
increase  in  the  number  of  transits  occurred  in  the  United  States  inter- 
coastal  trade,  between  the  east  coast  of  the  United  States  and  the  Far 
East,  and  between  Europe  and  Australasia.  The  decrease  in  the 
cargo  tonnage  was  distributed  among  the  principal  trade  routes,  with 
only  the  trade  between  the  east  coast  of  the  United  States  and  the 
Far  East  (including  the  Philippine  Islands)  showing  an  increase. 

The  receipts  from  tolls  reported  by  the  accounting  department  for 
the  fiscal  year  1930  were  $27,077,177.36.  This  figure  includes  tolls  on 
launches,  which  are  not  included  in  "commercial  traffic"  of  ocean- 
going ships,  and  has  been  adjusted  in  accordance  with  refunds  for  over- 
charges and  supplemental  collections  in  case  of  undercharges.  Those 
items  account   tor  the  difference  of  $287.35  between  the  accounting 
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figure  and  the  figure  for  tolls  levied  on  commercial  traffic  as  reported 
in  the  following  studies  of  traffic,  which  are  based  on  the  tolls  levied 
at  time  of  transit. 

Commercial  traffic  figures  for  each  fiscal  year  since  the  canal  was 
opened  to  navigation  are  shown  in  the  table  below : 


Fiscal  year  ending  June  30— 

1915'. 

1916'.... 

1917 

1918 

1919 

1920 

1921. 

1922 

1923 

1924 

1925... 

1926 

1927 

1928 

1929 

1«30 

Total 


Number 
of  tran- 
sits 


1,075 
758 
1,803 
2,069 
2,024 
2,  478 
2,892 
2,  736 
3,967 
5,230 
4,673 
5,197 
5,475 
6, 456 
6,413 
6,185 


Panama 

Canal  net 

tonnage 


59,431 


792,  572 
396, 162 
798,  557 
574, 073 
124,990 
546, 044 
115,  S76 
417,459 
605,  786 
148, 878 
855, 151 
774,  591 
227,815 
458,  634 
837, 794 
980,614 


263, 954, 996 


Tolls 


$4, 367, 

2, 408, 

5,  627, 

6, 438, 

6, 172, 

8,  513, 

11,276, 

11, 197, 

17,  508, 

24,290, 

21,  400, 

22,931, 

24,  228, 

26,  944, 
27, 127, 

27,  076, 


550. 19 
089.  62 
463. 05 
853. 15 
S28,  59 
933. 15 
889.91 
832.41 
414.85 
963.  54 
523.51 
055. 98 
830. 11 
499.  77 
376.91 
890.  01 


247,511,994.75 


Tons   of 
cargo 


4, 888, 454 

3,094,114 

7, 058,  563 

7,  532, 031 

6,916,621 

9, 374, 499 

11,  599,  214 

10, 884, 910 

19,  567, 875 

26, 994, 710 

23, 958, 836 

26, 037, 448 

27, 748,  215 

29,  630, 709 

30, 663, 006 

30, 030, 232 


275,  979, 437 


'  Canal  opened  to  traffic  Aug.  15,  1914. 

s  Canal  closed  to  traffic  approximately  7  months  of  fiscal  year  by  slides. 

Commercial  traffic  was  fairly  uniform  throughout  the  year.  By 
months  the  number  of  transits  ranged  between  478  in  June  and  564 
in  October,  a  difference  of  86  vessels.  The  daily  average  number  of 
transits  ranged  between  15.45  in  May  and  18.19  in  October,  a  differ- 
ence of  2.74.  The  monthly  average  of  transits  wTas  515,  as  compared 
with-  534  for  the  previous  year.  Monthly  transits  and  tolls,  with 
daily  averages,  for  commercial  vessels  only,  were: 


Month 


1929 

July 

August.. 

September 

October.. 

November 

December 

1930 

January 

February 

March... 

April 

May 

June.. 

Total.. 


Total  for  month 


Transits 


527 
541 
523 
564 
525 
522 


531 
491 
515 
489 
479 
478 


6,185 


$2, 259,  582. 37 
2, 327, 437. 86 
2,201,789.40 
2,485,897.71 
2, 244, 895. 94 
2, 3C9, 030. 88 


2,360,211.24 
2,131,386.12 
2, 260, 002. 36 
2, 232, 763. 00 
2, 162, 898.  CO 
2, 100, 994.  53 


27, 076, 890. 01 


Daily  averages 


Transits  Tolls 


17.00 
17.45 
17.43 
18.19 
17. 50 
16.84 


17.13 
17.54 
16.61 

16.30 
15.45 
15. 93 


16. 95 


$72, 889. 75 
75, 078. 64 
73, 392. 98 
80, 190. 25 

74. 829. 86 

74. 484. 87 


76, 135. 84 
76, 120. 93 
72, 903. 30 
74,425.43 
69, 770. 92 
70,033.15 


74,183.26 
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Comparison  by  months  with  traffic  in  the  preceding  fiscal  year  is 
shown  as  follows: 


Month 

Number  of 
vessels 

Panama  Canal  net 
tonnage 

Tons  of  cargo 

Tolls 

1928-29 

1929-30 

1928-29 

1929-30 

1928-29 

1929-30 

1928-29 

1929-30 

July 

509 
526 
487 
557 
527 
579 
603 
522 
536 
540 
524 
503 

527 
541 
523 
564 
525 
522 
531 
491 
515 
489 
479 
478 

2,318,395 

2, 468, 280 

2.291.955 

2, 598, 162 
2, 680, 730 

$2,109,083.19 

$2. 259.  582. 37 

2, 437,  246 

2,558,739     2,425,336 

2,  199,060.31      2,327,437.86 

September 

2, 295, 053 
2,515,380 
2,468,297 
2,098,140 
2,771,280 

2,425,261  I  2,313,011 
2,  747,  949     2. 582. 477 

2,432,783 
2. 845. 643 

2,  111,230.56  !  2,201,789.40 
2,274,945.30     2.485.  897.  71 

November 

December 

2, 498, 906 
2,548,771 
2.601.628 

2,501,630  |  2,534,631 
2,714,987  2,524,934 
2,S58,835  !  2,611,632 
2,550,498  i  2,377,900 
2.743.768  '  2.558.238 

'.',  225,  937. 48 
2,443,029.39 
2,502,815.12 
2,211,961.20 
2, 343,  865.  55 
2,281,087.27 

2, 244, 895. 94 
2,  309,  030.  88 
2,360,211.24 

February 

March 

2, 428,  530  i  2, 369, 255 
2,  567, 961  1  2, 505, 859 

2,  131,386.12 
2,260,002.36 

April. 

2,488,176  t  2,479,096     2.719.668  1  2.456.782 

2. 232.  763.  00 

2,496,905  !  2,418,633 
2,352,431     2,358,237 

2,536,839  !  2,261,616 
2,424,002     2,147,181 

2,296,546.57     2,  lf,2,898.60 

2,127,805.97     2,  11:0,994.53 

Total 

6,413 

6,185 

29,837,794  ^9,980,614 

30, 663, 006   30, 030,  232 

27,127,376.91    27,076,890.01 

PROPORTION  OF  TANKER  TRAFFIC 

Tanker  transits  in  1930  totaled  1,218,  as  compared  with  1,083  for 
the  previous  fiscal  year,  an  increase  of  135,  or  12.5  per  cent.  This 
class  of  traffic  comprised  19.7  per  cent  of  the  total  commercial  transits 
during  the  year,  made  up  21.9  per  cent  of  the  total  Panama  Canal 
net  tonnage,  paid  21.3  per  cent  of  the  tolls  collected,  and  carried  20.2 
per  cent  of  the  cargo  which  passed  through  the  canal. 

Transits  of  ships  engaged  in  general  traffic  were  363  fewer  than  the 
number  transiting  in  1929.  With  respect  to  Panama  Canal  net  ton- 
nage, tank  ships  increased  719,875,  while  general  cargo  vessels  de- 
creased 577,055  tons,  a  net  increase  on  all  traffic  of  142,820  tons. 
Tolls  collected  from  tank  ships  increased  $623,331.09,  while  tolls 
collected  from  general  cargo  carriers  decreased  $673,817.99,  a  net 
decrease  on  all  classes  of  traffic  of  $50,486.90. 

Omitting  transits  of  public  vessels  of  the  United  States  and  other 
vessels  exempt  from  the  payment  of  tolls,  the  number  of  ocean-going 
vessels  transiting  the  canal  averaged  16.95  throughout  the  year.  Of 
this  number  tank  ships  averaged  3.34  transits  daily,  the  balance  of 
13.61  being  made  up  of  general  cargo  carriers,  passenger  ships,  war- 
ships of  foreign  nations,  etc. 

In  the  tables  below  the  commercial  traffic  has  been  segregated  to 
show  the  proportion  of  tanker  transits,  tonnage,  and  tolls  as  com- 
pared with  the  corresponding  figures  embracing  all  other  classes  of 
traffic.  The  figures  are  for  the  fiscal  years  1923  to  1930,  inclusive, 
15740—30 2 
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covering  the  era  during  which  tanker  traffic  has  been  a  very  large  part 
of  the  total  movement: 

Proportion  of  tank  ships  to  total  traffic 


Fiscal  year 


1923 

1924 

1925 

1926.... 

1927 -_ 

1928 

1929 

1930: 

July 

August 
September  - 

October 

November.  - 
December... 

January 

February 

March 

April. __ 

May 

June 

Total,  1930 


Total  commercial  transits 

A  verage  daily  transits 

Tankers 

Oencral 

Total 

Tankers 

General 

Total 

913 

3,054 

3,987 

i 

2.5 

8.4 

10.9 

1,704 

3,  520 

5,  230 

1.7 

9.6 

14.3 

1,079 

3,  594 

4.  (.73 

3.0  ; 

9.8 

12.8 

1,090. 

4,  107 

5,197 

3.0 

11.2 

14.2 

1,324 

4,  151 

5,475 

3.6  1 

11.4 

15.0 

1,121 

5,335 

6,  156 

3.0 

14.  (i 

17.6 

1,083 

5,330 

6,413 

3.0 

14.  8 

17.6 

111 

416 

527 

3.6 

13.4 

17.0 

109 

432 

541 

3.5 

13.9 

17.4 

101 

422 

523 

3.4 

14.0 

17.4 

117 

417 

564 

3.8 

14.4 

18.2 

102 

423 

525 

3.4 

14.  1 

17.5 

100 

422 

522 

3.2 

13.6 

16.8 

112 

419 

531 

3.6 

13.5 

17.1 

93 

31)8 

491 

3.3 

14.2 

17.5 

87 

428 

515 

2.8  . 

13.8 

16.6 

85 

404 

489 

2.8  1 

13.5 

16.3 

92 

387 

479 

3.0  i 

12.5 

15.5 

109 

369 

478 

3.6  | 

12.3 

15.9 

1,218 

4,967 

6,185 

3.3  : 

13.6 

16.9 

Proportion  of  tanker  tonnage  to  total  tonnage 


Fiscal  year 

Panama  Canal  net  tonnage 

Percentage  of  total  net  tonnage 

Tankers 

General 

Total 

Tankers 

General 

Total 

1923 

1924 

1925 

1926 

1927 

1928 

1929. 

1930 

5,  374, 384 
10,212,047 

6, 424,  622 
6, 343,  240 
7,624,112 

6,  243,  969 
5, 844,  263 
6,  564, 13S 

13,  231, 402 
15, 936, 831 
16,430,529 
18,431,351 
18,603,703 
23,214,005 
23,  993,  531 
23,410,470 

18,  605,  780 
26, 148, 878 
22,855,151 
24,  774,  591 
26,227,815 
29,  458,  634 
29,  837,  794 
29, 980,  614 

28.9 
39.1 
28.1 
25.5 
29.1 
21.2 
19.6 
21.9 

71.1 
60.9 
71.9 
74.5 
70.9 
78.8 
80.4 
78.1 

100. 00 
100.  00 
100.  00 
100.  00 
100. 00 
100. 00 
100. 00 
100.  00 

Proportion  of  tolls  from  tank  ships  to  tolls  from  all  vessels 


Fiscal  year 

Tolls  paid  by  shipping  using  canal 

Percentage  of  total  tolls 

Tankers 

General 

Total 

Tankers 

General 

Total 

1923 

$4,  769,  324.  63 
9,071,835.05 
5, 728, 302.  26 

5,  626, 107.  93 

6,  658,  806.  90 
5,430,437.  10 
5,  145,  032.  19 
5,  768, 903.  28 

$12,  738, 874.  94 
15,219,  127.89 
15,072,221.25 
17,  304,  888. 05 
17,570,023.  -1 
21,  508,  062.  61 
21,981,744. 72 
21,307,926.73 

$17,  508, 199.  57 
24,  290,  963.  54 
21,400,523.51 
22,931,055.98 
24,228,830.  11 
28,944,499.77 
27,  127,376.91 
27,  070,  890. 01 

27.2 
37.3 
26.8 
24.4 
27.  5 
20.1 
18.9 
21.3 

72.8 
62.7 
73.2 
75.6 
72.5 
79.9 
81.1 
78.7 

100.  00 

1924. _ 

100. 00 

1925 

100. 00 

1926 

100.00 

1927  .. 

100.  00 

1928. _ 

100. 00 

1929 

100. 00 

1930 

100.  00 
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TANKER    CARGOES 

Cargo  carried  through  the  canal  in  tank  ships  increased  from 
5,512,481  tons  in  1929  to  6,071,378  tons  in  1930,  a  gain  of  558,897 
tons,  or  10.1  per  cent.  Of  the  0,071,378  tons,  283,243  tons  were 
from  the  Atlantic  to  the  Pacific  and  5,788,135  tons  from  the  Pacific 
to  the  Atlantic.  The  283,243  tons  from  the  Atlantic  included  9,200 
tons  of  coal-tar  products  from  the  east  to  the  west  coast  of  the  United 
States,  07,698  tons  of  creosote  and  creosote  oil  from  Europe  to  the 
west  coast  of  the  United  States,  and  206,345  tons  of  mineral  oils 
from  the  West  Indies,  the  east  coast  of  South  America,  and  Gulf  of 
Mexico  ports,  destined  to  the  west  coast  of  the  United  States,  Canada, 
and  South  America,  and  to  Australasia  and  the  Far  East.  The 
5,788,135  tons  from  the  Pacific  included  72,430  tons  of  coconut  oil 
from  the  Philippine  Islands  and  14,250  tons  of  molasses  from  the 
Hawaiian  Islands  to  the  east  coast  of  the  United  States,  and  30,238 
tons  of  whale  oil,  of  which  10,238  tons  went  to  the  United  States  and 
the  balance  to  Europe.  Mineral  oils  from  the  Pacific  aggregated 
5,671,717  tons.  Approximately  S5  per  cent  of  this  originated  in 
California  and  15  per  cent  in  Peru  and  Ecuador.  The  cargo  was 
destined  as  follows:  64  per  cent  to  the  east  coast  of  the  United  States, 
27  per  cent  to  Europe,  6  per  cent  to  the  east  coast  of  Canada,  and  the 
balance  to  the  West  Indies  and  the  east  coast  of  South  America. 

Of  the  total  mineral-oil  tonnage  carried  in  tankers  through  the 
canal  during  the  fiscal  year  1930  approximately  68  per  cent  was 
gasoline,  benzine,  or  naphtha;  14  per  cent  crude  oil;  10  per  cent  gas 
and  fuel  oils;  and  the  remainder  lubricating  oils  and  kerosene. 

NATIONALITY    OF    VESSELS 

Twenty-four  nationalities  were  represented  in  the  commercial 
traffic  passing  through  the  canal  during  the  fiscal  year  1930,  the  same 
number  as  in  the  preceding  year.  Vessels  of  United  States  registry 
led  in  the  number  of  transits,  as  had  been  the  case  during  the  pre- 
ceding  11  years;  from  1915  to  1918,  inclusive,  transits  of  British 
vessels  exceeded  I  hose  of  any  other  country.  In  all  years  the  greatest 
numbers  have  been  either  British  or  United  States.  There  were  L85 
more  transits  of  United  States  vessels  in  L930  than  in  1929,  due  to 
an  increase  of  9!)  in  the  passages  of  tankers  flying  the  American  flag 
and  86  in  the  transits  of  United  States  general  cargo  carriers. 

Transits  of  British  vessels  decreased  in  number,  there  being  1,536 
in  L930  as  compared  with  1,783  in  1929,  a  loss  of  LM7.  British  traffic 
in  1930  was  affected  hugely  by  the  continued  greatly  lessened  wheat 
movement,  the  heavy  shipnunts  of  which  in  preceding  years  were 
responsible  for  considerable  British  tramp  tonnage  being  routed 
through   the  canal. 
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German  transits,  which  had  been  increasing  distinctly  from  1926 
to  1929,  inclusive,  showed  a  decrease  of  25  in  the  fiscal  year  1930; 
they  numbered  377  as  compared  with  402  in  1929. 

Norwegian  shipping,  ranking  fourth,  increased  from  340  to  371 
transits.  The  tonnage  of  cargo  carried  by  vessels  of  this  registry 
was  somewhat  higher  than  that  carried  by  German  vessels. 

United  States  vessels  made  46.6  per  cent  of  the  total  transits, 
British  vessels  24.8  per  cent,  the  two  together  comprising  71.4  per 
cent.  The  nationalities  next  in  order,  German  and  Norwegian, 
formed  6.1  per  cent  and  6  per  cent,  respectively,  of  the  total  transits. 

With  respect  to  cargo  carried  through  the  canal,  vessels  of  United 
States  registry  carried  48.3  per  cent  of  the  total;  British  vessels,  25.2 
per  cent;  Norwegian  vessels,  6  per  cent;  German  vessels,  4.6  per  cent; 
Japanese  vessels,  3.4  per  cent;  Swedish  vessels,  2.8  per  cent;  Dutch 
vessels,  2.1  per  cent;  and  French  vessels,  1.9  per  cent.  Combined, 
the  vessels  of  these  eight  nations  carried  28,305,981  tons,  over  94 
per  cent  of  all  cargo  that  passed  through  the  canal  during  the  past 
fiscal  3*ear. 

Cargo  tonnage  carried  under  the  United  States  flag  was  greater 
in  1930  than  in  1929.  Vessels  of  Great  Britain  showed  a  decrease 
in  cargo  tonnage  carried.  Increases  were  made  by  vessels  of  Nor- 
wegian, Japanese,  and  French  registry,  while  those  of  German, 
Swedish,  and  Dutch  registry  showed  decreases. 

The  cargo  tonnage  carried  under  the  principal  flags  contributing 
to  canal  traffic  during  the  past  five  years  is  shown  in  the  following 
tabulation : 

Tons  of  cargo  carried 


1926 


1927 


1928 


1929 


1930 


United  States >  13,710,950 

British _J  6,750,843 

Norwegian 1, 051,  270 

German :  885,007 

Japanese 667,982 

Swedish 636,266 

Dutch. 552,741 

French I  398,393 

Remaining  combined 1,383,984 

Total j  26,037,448 


15,  242,  156 

6, 436,  785 

1, 052,  453 

973, 741 

1,036,786 

652,  173 

571,700 

530,  026 

1,252,395 


14, 248,  735 

8, 075,  022 

1,268,124 

1,185,421 

1,011,166 

705, 154 

637, 178 

600, 421 

1, 869, 488 


14, 075,  731 
8,  331,  221 

1,  505,  366 
1,482,279 

980, 041 
845, 664 
695, 956 
530, 763 

2,  215,  985 


27,  748, 215 


29, 630,  709 


30, 663, 000 


14, 499, 233 

7,  572, 969 

1,808,27* 

1,388,022 

1,  009,  735 

832,  273 

618, 718 

576,  753 

1,  724,  251 


30,  030,  232 


Segregation  of  the  traffic  through  the  canal  during  the  fiscal  year 
1930,  by  nationality,  is  presented  in  the  following  table,  showing 
transits,  measurement,  tonnage,  tolls,  and  tons  of  cargo : 
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Commercial  traffic  through  the  Panama  Canal,  by  nationality  of  vessels 


Num- 
ber 
of 
ships 

Tonnage 

Tolls 

Nationality 

Panama 
Canal  net 

Statis 

equivalent 

Registered 
gross 

R(  gj  fcered 

net 

Tons  of 
cargo 

2 

23 

1,536 

46 

74 

2 

91 

36 

Ml 

2 

124 

377 

22 

66 

163 

1 

1 

371 

60 

2 

2 

125 

2,885 

33 

3,816 

119,   I''!' 

s,  1)1  It,.  '.IliL' 

161,152 

13, 026 

662 

381,766 

221,382 

671,250 

:;.s.in 

627,  7iiO 

1,433,074 

89, 221 

129,091 

803, 182 

2,159 

140 

1,660,101 

87, 826 

8,959 

4,209 

571,535 

14,534,495 

142,537 

3,370 
104,666 

5, 956, 033 

124,006 

12,  556 

666 

292,  501 

188,  995 

462, 224 

3.  771 

490, 320 

99S.MI 

62,291 

312,421 

671,105 

1,569 

151 

1,211,296 

56, 725 

7,848 

3,658 

415,854 

11,192,317 

109, 830 

5,518 

167,678 

9,846,  160 

244, 828 

20,  11  1 

971 

160,016 

319,530 

■    774,225 

4,159 

785,  888 

1,669,706 

89, 844 

552, 721 

1,013,948 

2,876 

270 

1,990,102 

96,9X3 

11,836 

5,853 

1,040,789 

18,152,776 

173,876 

3,146 
92,761 

6, 010, 792 
136,389 

12,  560 
581 

292,  9S9 
178,950 
162,418 

3,497 

IM.64K 

999,680 

61,276 

326, 862 

663,821 

1,892 

237 

1,207,188 

58, 307 

7,462 

3,613 

507, 904 

11,174,868 

108, 790 

$4,015.52 

122,440.19 

7,  197,979.33 

15ii.99H.86 

15,371.33 

646.95 

352, 788. 65 

195,633.92 

571,800.62 

4,  572,  00 

583,153.10 

1,236,213. 16 

77,803.75 

385, 290. 89 

sal,  013.31 

1,961.25 

113.25 

1,410,130.81 

68, 027.  22 

9, 724.  50 

6, 264. 00 

473,  278.  45 

13,220,662.70 

133, 886.  25 

155,484 

7.  572,  969 

105,511 

12,543 

600 

505,914 

192.731 

Dutch _ 

618,718 

5,450 

French...   

.a7ii,  753 

1,388,022 

160,219 

264, 223 

1,009,735 

1,140 

1,808,278 

73, 821 

13,107 

8,250 

832,  L-'7.{ 

United  States. 

1  1.  499,  233 
225, 255 

Total,  1930 

Total,  1929 

Total,  1928 

6,  L8S 
6,413 

6, 456 

29,980,614 
29, 837, 794 
29, 458, 634 

22,683,006 
22,793,847 
22, 863, 796 

37, 430, 657 
37,  464,  792 
37, 202, 874 

22,797,619 
22,900,317 
22, 847, 689 

27, 076, 890. 01 
27,127,376.91 
26,944,499.77 

30,030,232 

311,663,606 
29, 630, 709 

NET    TONNAGE    OF    VESSELS 

During  the  year  there  were  6,185  transits  of  the  Panama  Canal  by- 
commercial  vessels,  composed  of  19  of  foreign  naval  vessels  paying 
tolls  on  the  basis  of  displacement  tonnage,  and  6,166  of  merchant 
vessels,  yachts,  etc.  Of  the  6,166  commercial  transits  on  which  tolls 
were  levied  on  net  tonnage,  53.3  per  cent  were  made  by  vessels  of 
from  4,000  to  6,000  net  tons,  Panma  Canal  measurement,  5.8  per 
cent  by  vessels  under  1,000  net  tons,  and  5.6  per  cent  by  vessels  over 
8,000  net  tons;  the  latter  included  102  transits  by  vessels  of  over 
10,000  net  tons,  as  compared  with  86  such  transits  during  the  fiscal 
year  1929.  The  average  tonnage  of  all  transits  was  4,862  net  tons, 
as  compared  with  4,666  net  tons  for  the  preceding  year,  an  increase 
of  196  tons,  or  4.2  per  cent. 

Vessels  of  Italian  registry  averaged  the  highest  net  tonnage,  6,501, 
with  those  of  Danzig  second,  6,150  net  tons,  and  British  ships  third, 
averaging  5,244  net  tons.  The  lowest  recorded  average  by  nation- 
ality was  Nicaragua,  one  transit  of  a  vessel  of  140  tons,  the  next 
lowest  176  net  tons  for  74  transits  of  Colombian  vessels,  the  third,  331 
for  2  transits  of  a  Costa  Rican  vessel. 

The  German  liner  Columbus  of  20,079  net  tons,  Panama  Canal 
measurement,  was  the  largest  commercial  vessel  transiting  during 
the  year. 
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VESSELS    ENTITLED   TO    FREE   TRANSIT  AND  LAUNCHES  OF  LESS  THAN   20 
TONS    NET    MEASUREMENT 

Naval  and  other  vessels  owned  and  operated  in  the  Government 
service  of  the  United  States,  Panama,  and  Colombia,  and  vessels 
transmitting  the  canal  solely  for  repairs  at  the  Balboa  shops,  are 
exempt  from  the  payment  of  tolls,  and  such  vessels  are  not  included 
in  the  transit  statistics  in  the  preceding  sections.  They  accounted 
for  the  following  additional  transits  in  the  fiscal  year  1930:  Public 
vessels  of  the  United  States,  545;  public  vessels  of  Panama,  21; 
vessels  transiting  for  repairs,  34;  or  a  total  of  600.  These  vessels 
carried  a  total  of  134,232  tons  of  cargo. 

If  charges  at  commercial  rates  had  been  made  against  the  545  public 
vessels  of  the  United  States  that  transited  the  canal  without  payment 
of  tolls,  the  revenue  from  tolls  would  have  been  increased  by  approx- 
imately $1,134,545.06  during  the  year.  Tolls  on  the  21  Panaman 
Government  vessels  and  the  34  ships  transiting  for  repairs  would 
have  amounted  to  approximately  $44,636.37. 

Launches  of  less  than  20  tons  measurement  are  also  excluded  from 
the  statistics  of  commercial  traffic,  although  they  are  not  exempt 
from  the  payment  of  tolls.  The  number  of  these  transiting  the 
canal  during  the  year  was  91,  and  tolls  aggregating  $517.77  were 
collected  for  their  passage. 

TRADE  ROUTES  AND  CARGO 

The  trade  routes  over  which  were  moving  the  greater  part  of  the 
cargo  shipped  through  the  Panama  Canal  during  the  fiscal  year  1930 
were,  in  order  of  quantity  of  cargo,  between  the  Atlantic  and  Pacific 
coasts  of  the  United  States  (intereoastal);  between  Europe  and  the 
west  coast  of  the  United  States  and  Canada;  between  the  east  coast 
of  the  United  States  and  the  west  coast  of  South  America;  between 
the  Atlantic  coast  of  the  United  States  and  the  Far  East;  between 
Europe  and  the  west  coast  of  South  America;  between  Europe  and 
Australasia;  between  the  United  States  and  Australasia;  and  between 
the  east  coast  of  the  United  States  and  the  west  coast  of  Canada. 
In  the  past  year  the  cargo  moving  over  these  routes  through  the 
canal  aggregated  27,514,871  tons  and  was  91.6  per  cent  of  the  total 
cargo. 

The  following  tabulation  shows  the  aggregate  movement  of  cargo 
over  these  eight  principal  routes,  the  sum  of  miscellaneous  routings, 
and  the  total  during  the  past  four  years: 
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Cargo   shipment*   through  the   Panama   Canal  during   the    post  four  fiscal   years, 
segregated  by  principal  trade  routes 


Tons  of  cargo 

Trade  route 

1927 

1928 

1929 

1930 

United  States  Lntercoastal: 

2, 822,  598 
8,039,804 

2,  576,  399 
7,  657,  300 

:',.  184,  141 
6,  992,  632 

3,161,530 

7, 328,  534 

Total.. .- -- 

III.  st ■.-.',  in.' 

0 

10,  176,  773 

10, 490, 064 

Europe  and  west  const  of  United  States  and  Canada: 

634,  375 
3,671,991 

725,  304 
5,  113,788 

797,  B56 
5,  172,286 

838,  226 

4,710,214 

Total.  _. 

4,  306,  366 

5,  839,  092 

5,  970, 142 

5,  548, 440 

East  coast  United  States  and  west  coast  South  America: 

391, 422 

2.  i!i\ .-.:;/, 

356,  929 
2,  822,  886 

104,928 

2,  994, 043 

378, 101 

3,144.475 

Total.. 

2, 889,  957 

3,  179, 815 

3,398,971 

3,  522,  576 

United    Slates  and    Far  East,  including   Philippine 
Islands: 

1,545,206 

317,89(i 

1,61  1,898 

49.-1, :».-.() 

1,913,663 
638,  618 

2,072,511 

818, 184 

Total 

1, 863, 102 

2, 109,  248 

2, 552, 281 

2, 890, 695 

Europe  and  west  coast  South  America: 

605,  241 
1,  313, 170 

761,  567 
2,  128,  737 

845,  760 
2,  382,  935 

881,666 

Paeilic  to  Atlantic 

1,  934,  744 

Total. .--. 

1,918,411 

2,  890,  304 

3, 228, 095 

2,816,410 

Europe  and  Australasia: 

499, 109 
475, 898 

549, 959 
552,  563 

583, 977 
573, 212 

604, 265 

594,  930 

Total.. 

975, 007 

1,102,522 

1, 157, 189 

1, 199,  195 

United  States  and  Australasia: 

809, 672 
80, 269 

637,  703 

106, 678 

641,269 
164,746 

422, 839 

238, 803 

Total.. 

889,  941 

744, 381 

806, 015 

661,642 

East  coast  United  States  and  west  coast  Canada: 

29, 251 
435, 423 

44,  420 
481, 689 

38,220 
377, 881 

32, 132 

353,717 

Total 

464,  674 

526, 109 

416,  101 

385, 849 

Miscellaneous  routes  and  sailings: 

Atlantic  to  pacific           

1,246,  153 

2,331,902 

1,043,955 
1,961,684 

1,472,706 
1,481,  133 

1, 084, 455 

1,430,906 

Total _ 

3, 578, 355 

::.  tin -,,:,: ;9 

2,  956, 839 

2, 515, 361 

Total  traffic,  all  roul 

19,  164,888 

8,310,  L34 

21,3  0.575 

9.  sv\  .7.11 

20,780,  186 

9,  475, 725 

20.  554.  507 

Total 

27,  748, 215 

L'.l.  '■II.  7i  19 

30, 663, 006 

30, 0;0, 232 

The  United  States  Lntercoastal  cargo  movemenl  increased  313,391 
tons  as  compared  with  the  preceding  fiscal  year  and  •_).">ii,3ti.'>  tons  as 
compared  with  1928,  bul  was  lower  by  372,338  tons  than  the  inter- 
coastal  shipments  in  1927.  The  average  for  the  four  years  was  10,- 
440,73.".  tons  and  the  movement  in  1930  exceeded  this  by  approximately 
50,()(H)  tuns,  slightly  less  than  one-half  of  1  per  rent      The  increase 

over  1929  was  3  per  cent . 
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The  greatest  increase  over  any  of  the  trade  routes  in  the  fiscal  year 
1930  as  compared  with  1929  was  338,414  tons,  in  the  trade  between 
the  Atlantic  coast  of  the  United  States  and  the  Far  East,  including 
the  Philippine  Islands.  This  amounted  to  13.3  per  cent.  This  trade 
moved  from  fifth  to  fourth  place  in  importance  among  the  trade 
routes. 

Between  the  east  coast  of  the  United  States  and  the  west  coast  of 
South  America  the  cargo  movement  increased  123,605  tons,  or  3.6 
per  cent. 

The  trade  between  Europe  and  Australia  and  New  Zealand  via  the 
Panama  Canal  increased  42,006  tons;  this  was  also  3.6  per  cent. 

The  four  trades  named  above  registered  increases.  Over  the  four 
other  principal  routes  there  were  decreases. 

Between  Europe  and  the  west  coast  of  the  United  States  and  Canada 
the  cargo  movement  lessened  by  421,702  tons,  or  7.1  per  cent.  Be- 
tween Europe  and  the  west  coast  of  South  America  there  was  a 
decrease  of  412,285  tons,  or  12.8  per  cent.  Between  the  United  States 
and  Australasia,  via  the  Panama  Canal,  the  movement  decreased 
144,373  tons,  or  17.9  per  cent.  Between  the  east  coast  of  the  United 
States  and  the  west  coast  of  Canada  the  decrease  was  30,252  tons, 
or  7.3  per  cent. 

Shipments  classified  as  over  miscellaneous  routes  decreased  from 
2,956,839  to  2,515,361  tons,  a  decrease  of  441,478  tons,  or  14.9  per  cent. 

PRINCIPAL    COMMODITIES 

Statistics  of  commodities  passing  through  the  canal  are  not  precise 
because  it  is  not  required  that  complete  manifests  of  cargo  carried  by 
vessels  be  submitted  at  the  canal.  In  lieu  of  a  manifest  the  master  of 
each  vessel  is  required  to  file  a  "cargo  declaration,"  which  is  a  briefly 
itemized  statement,  listing  the  principal  items  of  cargo  carried,  and 
showing  their  ports  of  origin  and  destination.  These  cargo  declara- 
tions are  the  basis  of  the  commodity  statistics.  There  is  a  natural 
tendency  not  to  list  small  miscellaneous  shipments  but  to  include 
them  under  the  head  of  "General  cargo";  not  infrequently  no  other 
classification  is  made  of  entire  cargoes  carried  by  vessels.  Hence, 
except  in  the  case  of  commodities  commonly  shipped  in  bulk,  such  as 
mineral  oils  carried  in  tank  ships,  wheat,  lumber,  nitrate,  etc.,  ship- 
ments of  various  goods  are  likely  to  be  in  excess  of  the  aggregate 
tonnage  of  those  reported  during  the  year  and  shown  in  the  annual 
summary.  Subject  to  errors  arising  from  this  source,  the  tonnage  of 
the  principal  commodities  shipped  through  the  canal  during  the  past 
four  years  is  shown  in  the  following  table : 
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( 'ommotlit  1/  movement 
ATI. AVI  [C  TO  PACIFIC 


Commodity 


Manufactures  of  iron  and  steel 

Mineral  oils 

Phosphates  - 

Cement. . _.• 

Tin  plate 

Paper ... 

Cotton 

Coal  and  coke __ _ 

Sulphur 

Automobiles  (exclusive  of  accessories) 

Scrap  metal 

Railroad  materia] .. 

Machinery 

Ammonia 

Textiles.. 

Canned  goods  (fish,  fruit,  vegetabli  s,  etc.  i 

Tobacco. 

Sugar. 

Asphalt    

Automobile  accessories 

Chemicals 

Iron  (metal) 

( J  lass  and  glassware.. 

Blag  - 

i  Sreosote 

Coffee' 

Salt 


Agricultural  implements. 

Flour. 

Lumber 

R  osi  n 

Bananas 

All  other 


Total 8,583,327       8,310,  134 


Fiscal  year  ended  June  30 


Long  tons 

1,971,964 

649,379 

183,521 

222,817 

194,  ill 

150,722 

361,243 

186.  .522 

211,625 

127,  882 

23,  354 

189,858 

172,  150 

1 3-1.  (177 

91,967 

44, 192 

81,457 

282,912 

60,  586 

53.064 

48,  47d 

60.216 

53,  119 

30.  064 

38.  91 1 

54,018 

34.  122 

52,  438 

is,  701' 

14,  60S 

28,  (i7(i 

7.  835 

'J,  7  is,  135 


Long  tons 
1,855,532 

717,  0S0 

198,826 
280,032 
143,610 
183,263 
259,  225 
252,740 
207,  257 
121.553 

is.  168 
188,561 
215,334 

91,776 
121,  65S 

87,  136 
78,943 
14,951 
82,  350 
19,052 
52,  193 
40,  100 
61,434 
84,  707 
55,  682 
69,  135 

35,  37 1 
60,  895 
24,010 
33, 402 

36,  456 
14,616 

2.  178,684 


Long  tons 

2,349,566 

806,744 

281,  168 

379,  968 

261,899 
224, 276 
331,652 

227,883 

238,231 

250,688  | 

S3,  K29 

239,074 

188,  112 

I  os.  81 12 
137,886 
121.  172 
129.433 
150.402 
93.  806 
90,  577 
77.  286 
92,  992 
73,  757 
96, 894 
56*636 
55,  002 
59,643 

57.  195 
79,  351 
50,  448 
15,  129 
55,  97(1 
2.  386,  350 


Long  torn 
2,128,712 
682,742 

135,991 
412,347 
294,  3S2 
259,  31 1 

2  is.  315 
221.  139 

215,831 

203.  089 
196,676 
194,578 
180,805 

153,437 
120,750 
120,373 
US,  322 
101.  150 
97.712 
84,213 
82,417 
76.  703 
68, 062 
66, 945 
64,844 
60,  103 
54, 327 
51,517 
49,  614 
48,819 
39,  693 
29,  502 
2.  309,  9:  8 


9, 882,  520        9, 475.  725 


PACIFIC  TO  ATLANTIC 


Mineral  oils 

Lum  ber _  _ 

Ores  (principally  iron) 

Nitrate. 

Wheat 

Sugar 

Canned  goods  (fish,  fruit,  vegetables,  etc.) 

Metals,  various _ 

Food  products  in  cold  storage  ' 

Barley 

Fruit,  dried 

Wool , 

Fruit,  fresh 

Beans 

Copra 

Pulp 

Flour 

Cotton 

Coffee 

Taper. 

Coconut  oil 

Borax 

Rice 

Skins  and  hides 

Oats 

All  other 

Total 


7, 143, 165 
3, 139, 113 
1.6  IS.  S62 
1,174,384 
1,477.376 
427, 035 
714,696 

508,807 
245.  520 
344,341 
200.  133 
129,906 

(17.  •!( K) 

73.  569 

SI.  685 

3,099 

90,988 
107.311 
113.313 
23.  549 
2:,.  595 

71,870 

5s.  976 

73,515 
1.133,720 


19,  164,888 


5,  619,  076 

3,  673,  832 

1,600.483 

2.  565.  572 

3, 035, 884 

577,  7s  1 

771,793 

626.  683 

2SS.  052 

237.  262 

272,6.11 

16,7.031 

93.457 

127.  168 

s3.  143 

14.  734 

112.  191 

05.  724 

132,862 

49,  657 

29.  862 

86,933 

47.  756 

73.  587 

6,1,38s 

871,220 


21,320.575 


5.  107,8  13 
3,311,875 

1.  750.  .5-18 

2,  5.54,  565 
2.  365.  555 

717.931 
921,217 
6  1.500 
315.675 
26,0.  142 
304.  956 
150,712 
211,854 
1.54.782 
119,  586 
40.  6,23 
110.  1S3 
109, 825 
136,,  360 

62,  km 
68,206 
74,089 

113,606 

66,  158 

44,115 

937,410 


20,  780,  486 


5,  700.  .587 

3,  530, 879 

2,  229. 470 

1,  910,  793 

1,  503. 035 

920,  399 

806,365 

666,  057 

335.061 

275, 064 
206,  384 
145, 071 
144, 8S0 
112,679 
109,  172 
108.861 
103, 486 
103.  408 
102,  646 
101.422 
95.  034 
91.921 
80.  705 
64.  440 
21,  123 
1,076,466 


Does  not  include  fresh  fruit. 
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While  the  total  cargo  movement  through  the  canal  in  the  fiscal 
year  1930  was  less  by  632,774  tons  than  that  in  1929,  a  decrease  of 
2.1  per  cent,  it  exceeded  the  shipments  in  1928  by  399,523  tons  (1.3 
per  cent)  and  those  of  1927  by  2,282,017  tons  (8.2  per  cent). 

As  in  previous  years,  the  quantity  of  cargo  shipped  from  Pacific 
to  Atlantic  was  over  twice  that  from  Atlantic  to  Pacific.  This  is 
due  primarily  to  a  preponderance  of  bulk  cargoes  in  the  shipments 
from  the  Pacific  areas,  as  compared  with  a  preponderance  of  manu- 
factured goods  in  the  movement  from  the  Atlantic. 

The  six  commodities  passing  through  the  canal  in  greatest  quantity 
during  the  year  were,  in  order,  mineral  oils,  lumber,  ores,  manufac- 
tures of  iron  and  steel,  nitrate,  and  wheat.  In  each  of  these  the  ship- 
ments were  in  excess  of  1,500,000  tons.  No  other  commodities 
totaled  as  much  as  1,000,000  tons.  Among  the  six  principal  commodi- 
ties, with  the  exception  of  manufactures  of  iron  and  steel,  the  move- 
ment was  preponderantly  from  Pacific  to  Atlantic. 

The  number  of  commodities  showing  shipments  of  over  100,000 
tons  during  the  fiscal  year  1930  was  18  from  Atlantic  to  Pacific, 
20  from  Pacific  to  Atlantic. 

Atlantic  to  Pacific:  In  the  shipments  from  Atlantic  to  Pacific  the 
principal  commodity  was,  as  for  a  number  of  years  past,  manufac- 
tures of  iron  and  steel.  Shipments  so  classified  totaled  2,128,712 
tons  and  formed  slightly  over  22  per  cent  of  the  total  shipments 
from  the  Atlantic.  This  item  decreased  220,854  tons,  or  9.4  per  cent, 
as  compared  with  1929.  The  major  decreases  were  in  the  United 
States  intercoastal  trade  (157,671  tons)  and  in  shipments  from  the 
United  States  to  the  Far  East  (46,162  tons).  Shipments  from  Europe 
to  the  west  coast  of  South  America  increased  23,195  tons. 

Mineral  oils  from  Atlantic  to  Pacific  totaled  682,742  tons,  a  decrease 
of  124,002  tons,  or  15.4  per  cent.  Shipments  of  crude  oil,  kerosene, 
and  lubricating  oils  increased  somewhat  but  were  offset  by  decreases 
in  shipments  of  gas  and  fuel  oils  and  of  gasoline  and  benzine.  The 
most  marked  decrease  was  in  gasoline  shipments;  they  amounted  to 
44,727  tons  as  compared  with  157,692  tons  in  the  preceding  year. 
The  drop  occurred  principally  in  shipments  from  the  United  States 
to  Australasia  and  from  the  United  States  to  the  Far  East;  these 
were,  respectively,  51,231,  tons  and  42,923  tons  lower  than  in  the 
fiscal  year  1929. 

Cement  shipments  from  Atlantic  to  the  Pacific,  amounting  to 
379,968  tons  in  1929,  increased  by  32,379  tons  to  412,347  in  1930. 
The  increases  were  in  shipments  from  Europe,  of  which  there  were 
14,056  tons  more  to  the  west  coast  of  the  United  States  and  20,327 
more  to  the  west  coast  of  South  America  than  in  1929. 

Pacific  to  Atlantic:  In  the  movement  from  Pacific  to  Atlantic  in 
the  fiscal  year  1922  wheat  was  the  principal  commodity  with  804,730 
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tons,  with  mineral  oils  amounting  to  187,491  tons.  In  the  fiscal  year 
1923  mineral  oils  moved  distinctly  to  first  place,  with  4,334,664  tons, 
and  in  the  fiscal  year  1924  reached  a  peak  of  9,721,446  tons.  In  1925 
the  shipments  declined  to  5,989,622  tons  and  in  1926  they  were 
slightly  lower,  with  5,930,716  tons.  The  year  1927  saw  an  increase 
to  7,143,165  tons,  followed  by  decreases  in  1928  and  1929.  In  the 
fiscal  year  1930  there  was  an  increase  of  502,774  tons,  or  9.7  per  cent 
over  1929.  Throughout  the  period  beginning  with  the  fiscal  year 
1923  the  mineral  oils  have  been  the  principal  commodity.  The 
increase  in  the  past  year  was  due  to  greater  shipments  of  gas  and  fuel 
oil  and  of  gasoline,  benzine,  naphtha,  etc.,  principally  in  the  United 
States  intercoastal  trade  and  from  the  west  coast  of  the  United  States 
to  Europe  in  both  instances.  Shipments  of  crude  oil  from  the  Pacific 
to  the  Atlantic  decreased  about  165,000  tons,  due  primarily  to  a  drop 
of  167,949  tons  in  the  United  States  intercoastal  trade. 

Lumber,  which  had  second  place  in  1922  with  720,622  tons  but 
went  to  third  in  1923,  with  nitrate  in  second  place,  resumed  second 
place  in  1924  and  has  retained  it  since.  Shipments  increased  steadily 
until  a  peak  of  3,673,832  tons  was  reached  in  1928.  In  1929  they 
decreased  to  3,311,875  tons,  followed  by  a  rise  in  1930  of  219,004  tons, 
or  6.6  per  cent.  About  two-thirds  of  the  lumber  shipments  are  in  the 
United  States  intercoastal  trade,  and  practically  all  of  the  lumber 
originates  on  the  west  coast  of  the  United  States  and  Canada. 

Ores,  principally  iron,  went  from  fifth  to  third  place  in  1930,  having 
for  the  first  time  a  total  of  over  2,000,000  tons.  The  total  was 
2,229,470  tons,  an  increase  of  478,922  tons,  or  27.4  per  cent  over  1929. 
Iron  ore  shipments  from  the  west  coast  of  South  America  to  the  United 
States  increased  420,718  tons,  to  a  total  of  1,901,564  tons.  There 
was  also  a  marked  increase  in  iron  ore  from  Australia  to  the  east 
coast  of  the  United  States,  from  <),l>67  tons  in  1929  to  76,912  tons  in 
1930. 

Nitrate  occupied  fourth  place  in  1930,  the  same  as  in  1928,  though 
it  was  third  in  1929  and  in  1926  and  fifth  in  1927.  Shipments  in  1930 
were  1,910,793  tons,  a  decrease  from  1929  of  643,772  tons,  or  25.2  per 
cent.  Nitrate  shipments  came  from  the  west  coast  of  South  America 
and  those  destined  to  the  United  States  were  275,841  tons,  those  for 
Europe  377,742  tons,  less  than  in  1929. 

Wheat,  in  fifth  place  in  1930  and  fourth  in  L929,  showed  the  largest 
decrease  of  any  of  the  major  commodities.  Shipments  in  1929  were 
2,365,555  tons  and  in  1930  they  were  1,503,035  tons,  less  by  862,5lM), 
or  Mi')..")  per  cent .  Wheat  shipments  have  shown  a  notable  fluctuation. 
In  1922  they  were  in  first  place  with  804,73(1  tons.  The  next  year 
they  were  at  approximately  the  same  level,  816,392  tons.  In  1924 
they  increased  over  •"»<)  per  cent  lo  1,352,3SS  tons.  Then  they  fell  off 
to  1,078,844  tons  in    L925  and    1,187,384  tons  Lo   l'.rjii.     Again    they 
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increased  to  1,477,370  tons  in  1927  and  a  peak  of  3,035, S84  in  1928, 
to  be  followed  by  a  drop  to  2,305,555  tons  in  1929  and  1,503,035  tons 
in  1930.  The  hulk  of  the  decrease  from  1929  to  1930  was  in  the  trade 
to  Europe.  Shipments  to  Europe  from  the  west  coast  of  Canada 
decreased  738,059  tons  (41.0  per  cent)  and  from  the  west  coast  of  the 
United  States  to  Europe  the  decrease  was  138,550  tons,  or  23.9  per 
cent.     Other  trade  routes  showed  minor  increases  in  wheat  shipments. 

CLASSIFICATION    OF    VESSELS 

Of  the  6,185  commercial  vessels  transiting  the  canal  during  the 
fiscal  year,  4,752  were  steamers,  1,411  were  motor  ships,  and  the 
remaining  22  were  motor  schooners,  sailing  ships,  barges,  etc.  For 
the  past  four  years  the  proportion  of  each  class  has  been  as  follows : 


1927 

1928 

1929 

1930 

Per  cent 

85.3 

11.9 

2.8 

Per  cent 

84.8 

13.8 

1.4 

Per  cent 

80.2 

19.3 

.5 

Per  cent 
76.8 

22.8 

Miscellaneous ._ 

.4 

Total 

100.0 

100.0 

100.0 

100.0 

As  will  be  noted  in  the  above  table,  the  proportion  of  motor  ships 
in  the  traffic  through  the  canal  has  been  increasing  from  year  to  year, 
the  actual  number  of  transits  for  the  past  four  fiscal  years  has  been 
as  follows:  Fiscal  year  1927,  654;  1928,  890;  1929,  1,240;  1930, 
1,411. 

Of  the  4,752  steamers  transiting  the  canal  during  the  past  fiscal 
year,  3,429  burned  oil,  1,257  burned  coal,  and  66  were  reported  as 
fitted  for  either  fuel.  For  the  past  four  fiscal  years  the  proportion 
of  each  class  has  been  as  follows: 


1927 

1928 

1929 

1930 

Per  cent 

70.8 

28.3 

.9 

Per  cent 

63.8 

35.7 

.5 

Per  cent 

64.0 

34.7 

1.3 

Per  cent 
72.2 

26.4 

1.4 

Total 

100.0 

100.0 

100.1) 

100.0 

LADEN    AND    BALLAST    SHIPS 


A  classification  of  the  traffic  during  the  fiscal  year  1930  by  laden 
ships,  those  in  ballast  and  tolls-paying  vessel  which  are  not  of  the 
cargo  tj^pe,  is  presented  below: 
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Class 


Tank  ships: 

Laden 

Ballast 

General  cargo  ships: 

Laden 

Ballast 

Noncargo-carrying  ships; 

Passenger 

Naval 

Yachts 

Whalers 

Dredges 

Tugs 

Launches 

Total 


Atlantic  to  Pacific 


Num- 
ber of 
ships 


45 
568 


2,260 
212 


3,135 


Panama 

<  " :  1 1 1 : 1 1   Ill'l 

tonnage 


202, 132 
3, 100, 188 


11,114,409 
978,  725 


18,  874 


4,287 
821 

1,365 
989 
47 


15, 421, 837 


Tolls 


.$211,  159.34 
2,  233,  549. 44 

10,049,705.25 
706,174.03 

16,412.50 

21,869.00 

3,  245.  34 

221.  25 

982.  80 

812.  99 

56.40 


Pacific  to  Atlantic 


Num- 
ber ol 

ships 


591 

14 

2,361 
42 

3 
10 
10 

4 

2 
11 

2 


Panama 
Canal  net 
tonnage 


3, 186,  578 
75,240 

11,168,255 
73, 940 

47,290 


4,245 
276 

1,900 

959 

94 


13,  244, 188.  34     3, 050     14,  558,  777 


Tolls 


$3, 


270,081.70 
54, 172. 80 

,  386, 686.  55 
53,178.11 

35, 876.  25 

27, 320.  50 

3, 145.  20 

100.00 

1,  368. 00 

680.91 

91.65 


13,832,701.67 


A  classification  of  the  commercial  traffic  during  the  fiscal  year  1930 
by  laden  ships  and  those  in  ballast,  divided  between  tankers  and 
general  cargo  vessels,  and  showing  the  ships  not  designed  to  carry 
cargo,  is  presented  below: 


Classification 


hips,  laden: 

Number  of  transits 

Panama  Canal  net  tonnage 

Tolls 

Cargo,  tons 

Tank  ships,  ballast : 

Number  ol  transits 

una  Canal  net  tonnage 

Tolls 

Genera]  cargo  ships,  laden: 

Number  of  transits 

Panama  Canal  net  tonnage 

Tolls 

Cargo,  tons 

General  cargo  ships,  ballast: 

Number  of  transits 

Panama  Canal  net  tonnage 

Tolls 

NoBcargo-carrying  ships: 

Passenger  vessels — 

Number  of  transits 

Panama  Canal  net  tonnage. 

'lolls 

Naval  vessels — 

Number  of  transits 

I  displacement  tonnage 

Tolls 

Yachts- 
Number  of  transits 

Panama  Canal  net  tonnage. 


Whalers- 
Number  of  transits 

Panama  Canal  net  tonnage. 
Tolls 

i  wedges— 

Number  of  transits 

Panama  Canal  net  tonnage. 

Tolls 

Tugs— 

Number  ol  transits 

Panama  Canal  net  tonnage 

Tolls   „., 

Lauii' 

Number  of  transits... 

Panama  Canal  net  tonnage 

Tolls 


Atlantic  to 
Pacific 

Pacific  to  At- 
lantic 

Total 

45 

202, 132 

$211, 159.  34 

283,  243 

591 
3.  186,  578 

$3,  270,  081.  70 
5,  788, 135 

636 

3, 388,  710 

$3,481,241.04 

6, 071,  378 

568 

3, 100, 188 

$2,  233, 549.  44 

14 

75.  240 

$54, 172.  80 

582 

3, 175, 428 

$2,  287, 722.  24 

2,260 

11.114,409 

$10,049,705.25 

9, 192, 482 

2,  361 

11,168,255 

$10,  386,  686.  55 

14,  766,  372 

4,621 

22,  282,  664 

$20,436,391.70 

23, 958, 854 

212 

978, 725 

$706, 174.  03 

42 

73,  940 

$53, 178. 11 

254 

1, 052, 665 

$759,  352.  14 

1 

18, 874 

$16,412.50 

3 

47,290 

$35,  876.  25 

4 
66,  164 

$52,  288.  75 

9 

43,  738 

$21, 869. 00 

10 
54,641 

$27,  320.  50 

19 

98, 379 

i  $49, 189.  50 

17 

1.  287 

$3,245.34 

10 

4,245 

$3,  145.20 

27 

8,532 

.:i90.54 

12 

821 

$221.25 

4 
276 

$100. 00 

16 
1,097 

2 
$082,  so 

2 
$1,368.00 

4 

3. 266 

$2, 350.  80 

8 

989 

$812,99 

11 

959 

$680.91 

19 
1,948 

$1,493.90 

1 

17 

2 

94 

$91.65 

3 
141 

$148.  05 

•  Includes  supplemental  bill  of  $475. 
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Classification 


Total  cargo  ships  laden: 

Number  oi  transits 2, 305 

Panama  Canal  net  tonnage 11, 310,  541 

Tolls $10,260,864.59 

Cargo,  tons 9,475,725 

Total  cargo  ships,  ballast: 

Number  of  transits 7 so 

Panama  ("anal  net  tonnage 4,078,913 

Tolls. $2,939,723.47 

Total  tank  ships: 

Number  of  ships 613 

Panama  Canal  net  tonnage 3,302,320 

Tolls $2,444,708.78 

Cargo,  tons _ 283,243 

Total  general  cargo  ships: 

Number  of  transits 2,472 

Panama  Canal  net  tonnage !  12,093, 134 

Tolls $10,755,879.28 

Cargo,  tons 9,192,482 

Total  noncargo-carrying  ships: 

Number  of  transits 50 

Panama  Canal  net  tonnage.. 26,383 

Displacement  tonnage 43,  738 

Tolls $43,600.28 

Grand  totals: 

Number  of  transits 3, 135 

Panama  Canal  net  tonnage ■  15,421,837 

Displacement  tonnage 43,  738 

Tolls $13,244,188.34 

Cargo,  tons 9,475,725 


Atlantic  to 
Pacific 


Pacific  to  At- 
lantic 


2,952 

1  I,  354,  833 

$13, 656,  768.  25 

20, 554,  507 

66 

149,  180 
$107, 350.  91 

605 

3,261,818 

$3,324,254.80 

5,  788, 135 

2, 403 

11,242,195 

$10, 439, 864.  66 

14,  766,  372 

42 

54,  764 

54,641 

$68, 582.  51 

3,050 

14,  558,  777 

54,641 

$13,832,701.67 

20,  554,  507 


Total 


5,257 

25, 671, 374 

$23,917,632.84 

30, 030, 232 

836 

4,  228, 093 

$3. 047, 074.  38 

1,218 

6,564,138 

$5, 768. 963.  28 

6,071,378 

4, 875 

23,  335,  329 

$21,195,743.94 

23,  958,  854 

92 

81,  147 

98,  379 

$112,182.79 

6, 185 

29,980,014 

98, 379 

$27, 076,  890. 01 

30, 030,  232 


MISCELLANEOUS    HIGH    RECORDS 

The  German  steamship  Columbus  transited  the  canal  from  Pacific 
to  Atlantic  on  May  3,  1930,  with  393  passengers  nearing  the  end  of  a 
trip  around  the  world.  The  Columbus  is  the  largest  vessel  in  point 
of  length,  registered  gross  and  net  and  Panama  Canal  net  tonnage 
to  transit  the  canal  to  date.  The  vessel  is  778  feet  long  and  of  32,565 
and  15,988  tons  registered  gross  and  net,  respectively,  and  20,079  net 
tons,  Panama  Canal  measurement.  Tolls,  limited  to  SI. 25  per  net 
ton  on  a  tonnage  of  12,793  as  determined  under  United  States  registry 
measurement,  amounted  to  $15,991.25.  This  was  less  than  the  tolls 
paid  by  the  Empress  oj  Scotland,  the  America  and  the  Belgenland, 
ships  of  less  length  and  gross  tonnage  than  the  Columbus. 

The  Swedish  motor  ship  Svealand,  transiting  on  January  2,  1930, 
with  a  cargo  of  iron  ore,  bound  from  Cruz  Grande,  Chile,  to  Sparrows 
Point,  Md.,  set  new  records  for  tonnage  of  cargo  in  a  single  transit 
and  for  low  cost  of  tolls  per  ton  of  cargo.  The  cargo  amounted  to 
22,244  tons  and  the  tolls,  $4,678.75,  were  equivalent  to  $0.2103  per 
ton  of  cargo  carried.  The  previous  records,  set  by  the  Svealand  on 
June  29,  1929,  were  22,146  tons  of  cargo,  on  which  the  tolls  of  $4,678.75 
were  equivalent  to  $0.2113  per  ton.  The  draft  of  the  vessel  at  time 
of  transit  on  January  2,  1930,  was  34  feet  1  inch,  as  compared  with 
34  feet  on  June  29,  1929.  The  Svealand  is  550.1  feet  long  by  72  feet 
beam,  of  15,339  gross  and  4,377  net  tons  national  registry  measure- 
ment, 4,421  net  tons,  Panama  Canal  measurement,  and  3,743  net 
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tons  as  determined  under  the  rules  for  measurement  for  registiy  in 
the  United  States. 

A  record  for  cargo  carried  through  the  canal  in  one  day  was  set  on 
April  22,  1930,  by  the  transit  that  day  of  a  total  of  174,247  tons  of 
cargo.  The  previous  record,  103,202  tons,  had  been  made  on  Janu- 
ary 14,  1924. 

On  April  22,  1930,  there  was  also  established  a  new  record  for  com- 
mercial traffic  in  one  direction  in  a  day,  in  point  of  Panama  Canal 
net  tonnage  of  vessels,  tolls,  and  tons  of  cargo  carried,  but  not  with 
respect  to  transits.  Vessels  having  total  net  tonnage,  Panama 
Canal  measurement,  of  116,618  tons,  carrying  149,894  tons  of  cargo, 
and  paying  tolls  of  $104,687.50,  transited  the  canal  from  the  Pacific  to 
the  Atlantic  on  April  22,  1930.  The  previous  record  for  Panama 
Canal  net  tonnage  was  103,531  tons,  for  traffic  from  the  Atlantic  to 
the  Pacific,  on  December  8,  1928. 

A  record  for  tolls  levied  on  traffic  in  one  direction  in  one  day  of 
$86,665  had  been  established  on  January  28,  1930,  on  transits  from 
the  Pacific  to  the  Atlantic,  exceeding  the  previous  higli  mark  of 
$80,224.78  made  on  December  S,  1928,  on  traffic  from  (lie  Atlantic 
to  the  Pacific.  The  record  of  $86,665  was  exceeded  on  February 
25,  1930,  when  the  tolls  on  transits  from  the  Pacific  to  the  Atlantic 
amounted  to  $92,056.48,  which  in  turn  was  exceeded  by  the  collection 
of  $104,687.50  on  April  22,  1930.  The  previous  record  for  cargo  in 
one  direction  in  a  day  was  established  on  May  2,  1924,  when  133,757 
tons  were  carried  from  the  Pacific  to  the  Atlantic. 

DATA    IN    STATISTICAL    SECTION 

Further  particulars  of  the  traffic  through  the  canal  are  presented 
in  section  V  of  this  report  in  the  form  of  tables  and  graphs. 

DUAL  MEASUREMENT  SYSTEM 

Under  present  provisions  of  law,  tolls  are  levied  on  commercial 

vessels  using  the  canal  on  the  basis  of  $1.20  per  net  ton  on  laden 
ships  and  $0.72  per  net  ton  on  ships  in  ballast,  on  net  tonnage  as  de- 
termined under  the  Panama  Canal  rules  of  measurement,  with  the 
limitation  that  the  amount  collectible  shall  not  exceed  $1.25  per  net 
ton  or  be  less  than  $0.75  per  net  ton  as  determined  under  the  rules 
tor  measurement  for  registry  on  the  United  States.  The  eflect  of  this 
is,  generally,  that  tolls  on  laden  vessels  are  usually  paid  on  the  basis 
of  $1.25  times  the  United  States  net  tonnage  and  tolls  on  ballast 
vessels  at  $0.72  times  the  Panama  ('anal  net  tonnage.  In  a  few 
cases  the  product  of  $1.20  times  the  canal  net  is  slightly  less  than 
$1.25  times  the  United  States  net ,  and  tolls  are  paid  on  the  canal  basis  ; 
there  are  other  cases  of  ships  in  ballast  in  which  the  Panama  Canal 
net  tonnage  times  $0.72  is  in  excess  of  $1.25  times  the  United  States 
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net,  in  which  case  the  latter  figure  is  the  amount  collectible.  Such 
vessel-  pay  less  than  SO. 72  per  net  ton,  canal  measurement,  for  transit 
either  in  ballast  or  laden.  On  small  vessels  such  as  tugs  the  United 
State-  riles  sometimes  indicate  negative  net  tonnage,  and  such 
vessels  make  the  transit  without  payment  of  tolls. 

The  dual  basis  now  in  use  is  confusing,  at  times  annoying  and  unjust, 
and  the  canal  administration  has  advocated  consistently  the  adoption 
of  the  Panama  Canal  rules  as  the  sole  basis  for  the  levy  of  tolls.  The 
use  of  rates  of  $1.20  for  laden  ships,  and  72  cents  for  ships  in  ballast, 
times  the  net  tonnage  as  determined  under  the  Panama  Canal  rules, 
would  have  the  effect  of  increasing  heavily  the  charges  on  traffic; 
and  in  order  that  approximately  equal  revenue  might  be  obtained, 
the  canal  administration  has  proposed  that  if  the  canal  rules  be 
adopted  the  rates  should  be  set  at  approximately  $1  per  net  ton  for 
laden  ships  and  $0.60  for  vessels  in  ballast.  However,  the  plan  has 
met  opposition  from  American  operators  of  general  cargo  vessels  for 
the  reason  that  it  would  in  most  cases  increase  the  charges  against 
general  cargo  ships  when  laden.  On  the  other  hand,  the  proposed 
basis  would  reduce  the  charges  on  vessels  making  the  transit  in  ballast. 
Hence,  as  applied  to  the  total  traffic  using  the  canal  the  effect  of  adopt- 
ing the  canal  rules  and  proposed  rates,  in  comparison  with  revenues 
now  derived,  may  vary  according  to  the  composition  of  the  traffic. 

An  important  factor  affecting  the  tolls  levied  at  the  canal  is  that  of 
changes  in  the  rules  of  measurement  of  vessels  for  registry  in  the  United 
States.  These  are  changed  from  time  to  time  by  rulings  of  the  Com- 
missioner of  Navigation,  and  in  proportion  as  they  affect  the  net 
tonnage  as  determined  under  United  States  rules  they  increase  or 
decrease  the  tolls  collectible  at  the  canal.  For  example,  a  riding  with 
respect  to  exemption  from  gross  tonnage  of  certain  spaces  devoted  to 
passengers  has  resulted  in  decreasing  the  net  tonnage,  under  United 
States  registty  rules,  of  certain  passenger  vessels.  This,  in  turn, 
decreased  the  tolls  on  such  ships.  In  effect,  the  charges  which  may  be 
levied  at  the  canal  on  ships  of  all  nations  depend  on  rulings  as  to 
United  States  registry  measurement. 

The  Panama  Canal  rules  of  measurement  were  prepared  scientifi- 
cally to  provide  for  the  levy  of  tolls  on  the  basis  of  interior  spaces 
which  may  be  used  for  the  transportation  of  cargo  or  passengers. 
That  they  are  accurate  and  equitable  has  not  been  questioned.  They 
may  be  assumed,  therefore,  to  afford  a  proper  basis  of  measurement. 
It  is  possible  that  the  proposed  rates  of  $1  per  ton  for  laden  ships  and 
60  cents  for  those  in  ballast  should  be  modified.  Howrever,  they  may 
be  used  as  a  norm  to  measure  how  the  collection  of  tolls  under  the 
present  dual  basis  is  a  matter  of  variance.  In  the  fiscal  year  1927,  if 
the  proposed  Panama  Canal  basis  had  been  applied,  the  change  would 
have  increased  the  tolls  on  all  traffic  combined  by  $93,409.79.    This 
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was  0.39  of  1  per  cent  of  the  tolls  actually  levied.  In  1928  the  tolls 
actually  collected  were  $:>()<), 973. 23  or  1.12  per  cent  loss  than  those 
which  were  indicated  by  the  canal  basis.  In  1929  this  difference 
amounted  to  $863,057.69,  or  3.18  per  cent  of  the  tolls  actually  levied. 
For  the  fiscal  yea;-  1930  the  difference  was  $1,255,801.59,  or  4.64  per 
cent  of  the  tolls  collected.  It  is  evident  that  factors  have  operated 
to  reduce  tin1  tolls,  relative  to  the  norm  established  by  the  canal  basis, 
during  the  successive  years. 

In  the  discussions  of  the  proposed  adoption  of  the  Panama  Canal 
basis  there  have  been  statements  to  the  effect  that  the  change  would 
impose  undue  burdens  on  United  States  vessels.  The  following  is  a 
comparison  of  the  increases  in  tolls  which  would  have  been  paid  by 
United  States  vessels  and  by  all  other  vessels  than  those  of  United 
States  registry  in  the  past  four  fiscal  yesirs: 

1W1TED  STATES  VESSELS  ONLY 


Tolls  actually 

collected 

Tolls  which 

would  have 

been  collected 

on  proposed 

basis 

Increase 

Fiscal  year 

Actual 

Per  cent 

1927 

$12,720,447.95 

12,  fi-15.  SSI).  21) 

12,299,684.  To 

1,  662.  71) 

$12,601,622.60 
12,662,378.60 
12,471,487.00 
13,537,324.60 

i  $118,825.35 

16,  198.40 

171,91)2.30 

316,661.90 

i  0.  93 

1928... 

.13 

1929 

1.40 

2.40 



ALL  VES8EL8  OTIIKK  THAN    r.VITKD  STATES 


1927 
1928 
1929 
1930 


$11,508,382.  16 
14,298,619.57 
14,827,792.21 

13,856,227.31 


$11,720.  ill 7.  30 
14,583,  KM.  lo 
15,  ."iis.017.ii0 
1 1.  705,  367.  00 


$212.2:;^.  1-1 
284,474.83 
691, 155.  39 
939,  139. 69 


1.84 
1.99 
4.66 

6.78 


Decrease. 


In  the  following  table  are  shown,  for  the  fiscal  year  1930,  the  tolls 
paid  by  the  vessels  of  various  nationalities  using  the  canal,  in  com- 
parison with  the  tolls  which  they  would  have  paid  on  the  proposed 
basis.  There  is  also  shown  an  item  which  has  not  been  included  in 
earlier  annual  reports  namely,  the  pro  rata  per  net  ton,  Panama 
Canal  measurement,  of  the  actual  tolls  on  laden  and  ballast  vessels. 
For  example,  the  laden  Belgian  ships  paid  tolls  equivalent  to  an 
average  of  $1.09  per  net  ton  of  capacity  as  determined  under  Panama 
('ana!  rules  and  on  ballast  traffic  paid  the  equivalent  of  72  cents  per 
Panama  ('anal  net  ton.  The  British  ships,  while  paying  the  same 
ballast  equivalent,  averaged  91.8  cents  per  canal  net  ton  on  laden 
ship-.     It  will  be  noted  that  for  vessels  in  ballast  the  prevailing  charge 

was  close  to  72  cents  per  Panama  ('anal  net   ton,  but  that  there  were 
some  variations.      The  wider  variations  occurred   with  respect    to  the 
laden  vessels.      On   the  assumption   that    the   Panama  Canal  rules  for 
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the  determination  of  net  tonnage  are  an  accurate  basis  for  the  just 
Levy  of  canal  dues,  it  becomes  obvious  that  the  present  use  of  the 
United  States  rules  is  resulting  in  inequities  and  injustices,  since 
the  ships  are  not  paying  at  equal  rates  on  net  tonnage  as  determined 
under  the  canal  rules  of  measurement.  The  Belgian  average,  for 
example,  is  17.5  cents,  or  19  per  cent  higher  than  the  British.  The 
United  States  average  is  8.7  cents  under  the  Japanese  but  higher  than 
the  British  bjT  3.1  cents  than  the  German  by  8.1  cents,  etc.  The 
table  follows: 


Nationality 


Argentine 

Belgian 

British 

Chilean 

Colombian 

Costa  Rican... 

Danish 

Danzig 

Dutch 

Finnish 

French 

German 

Greek 

Italian 

Japanese ., 

Mexican 

Nicaraguan 

Norwegian 

Panaman 

Peruvian 

Spanish 

Swedish 

United  States- 
Yugoslavian... 


Total 

Total   difference,  in- 
crease of. 


Tolls  actually 

collected 
under  present 
dual  system 


122, 

7, 197, 

153, 

15, 

352, 
195, 
571, 

4, 

583, 

1,236, 

77, 

385, 

851, 

1, 

1, 410, 

68, 

9, 

6, 

473, 

13,  220, 

133, 


015.52 
440.19 
979. 33 
998.  86 
371.  33 
646. 95 
788.  65 
633. 92 
860.  62 
572. 00 
153. 10 
213. 16 
863.  75 
290.  89 
013.31 
961.  25 
113.  25 
130.  81 
027.  22 
724.50 
264.  00 
278.  45 
662.  70 
886.  25 


27, 076, 890. 01 


Tolls  that 

would  have 

been  collected 

under  pro- 
posed rates  of 
$1  laden  and 
60  cents  bal- 
last on  basis 
of  Panama 
Canal  net 
tonnage 


$3, 

110, 

7, 683, 

162, 

12, 

364, 
174, 
663, 

3, 

597, 

1, 404, 

89, 

424, 

821, 

2, 

1,528, 

84, 

8, 

5, 

512, 

13,  537, 

134, 


557.  60 
696.  20 
910.  10 
744.  90 
976.  40 
529.  60 
491.  20 
707.  60 
975.  60 
810. 00 
472. 40 
712.  50 
221. 00 
317.00 
195. 00 
159.  00 
84.00 
618.20 
558. 80 
959. 00 
900.  50 
033. 40 
324.  60 
737. 00 


28,  332,  691.  60 


Difference 


Increase 


Decrease 


$485, 930.  77 
8,  746. 04 


$457.  92 
11,743.99 


2,  394.  93 
117.  35 


11,702.55 
"92,"il4."98" 


14,  319.  30 

168, 499.  34 

11,  357.  25 

39,  026. 11 


20, 926.  32 
762."66" 


197. 75 


118,487.39 
16,  531.  58 


38, 754.  95 

316,  661. 90 

850.  75 


1,  323, 180.  66 
1,  255, 801.  59 


29, 818.  31 
""29."  25' 


765.  50 
303.  50 


67,  379.  07 


Pro  rata  per  Panama 
Canal  net  ton  of  tolls 
actually  collected 


Laden 


$1. 093 
.918 
.936 

1.184 

1.200 
.950 

1.066 
.856 

1.200 


.873 
.903 
1.036 


.882 
.780 
1.085 
1.086 
.866 
.949 
.974 


.931 


Ballast 


$0.  720 
.720 
.720 
.715 
.720 
.755 
.721 
.720 
.714 


Total 


.721 
.726 


.731 
.734 


.809 
.718 
.723 


.719 
.721 
.720 


$0.  720 
1.025 
.896 
.924 
1.  180 
.977 
.924 
.884 
.852 
1.200 
.929 
.861 
.873 
.898 
1.034 
.908 
.809 
.849 
.775 
1. 085 
1.086 
.828 
.910 
.939 


.9015 


A  bill  to  remedy  these  inequalities  has  been  introduced  in  Congress. 


HOURS  OF  OPERATION 

Dispatching  of  ships  through  the  canal  is  conducted  on  schedules. 
Vessels  ready  to  leave  for  transit  begin  moving  through  the  canal 
from  each  end  at  6  o'clock  in  the  morning,  and  dispatches  are  made 
thereafter  from  each  end  at  intervals  of  about  half  an  hour.  The 
following  is  a  summary  of  the  arrangements  in  effect  at  the  end  of  the 
fiscal  year. 

Operating  hours  for  complete  transit. — From  Cristobal  Harbor,  first 
ship  at  6  a.  m.,  last  at  2.30  p.  m.;  from  Balboa  anchorage,  first  ship  at 
6  a.  m.,  last  at  2  p.  m.     This  applies  to  vessels  averaging  10  to  12  knots; 
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in  case  of  a  vessel  capable  of  15  knots,  departure  may  be  made  up  to 
3  p.  m.  from  Cristobal  or  Balboa. 

Limits  for  starting  on  partial  transit. — After  the  last  through  ships 
have  been  dispatched,  and  provided  there  is  no  interference  with 
approaching  traflic,  ships  are  started  on  partial  transit  from  Cristobal 
1 1  arbor  up  to  9  p.  m.  or  from  Balboa  anchorage  up  to  7  p.  m.  Partial- 
transit  ships  tie  up  on  reaching  the  summit  level  and  continue  the 
following  morning,  the  first  leaving  Gatun  for  the  Pacific  at  3.45  a.  m., 
and  the  first  of  those  bound  for  the  Atlantic  leaving  Pedro  Miguel 
at  3.30  a.  m.,  providing  the  air  is  sufficiently  free  of  fog  or  rain  to 
allow  safe  navigation. 

Tankers  with  inflammable  cargoes  are  dispatched  at  the  discretion 
of  the  captain  of  the  port  and  are  not  permitted  to  proceed  unless 
they  can  clear  Gaillard  Cut  before  dark.  Overloaded  tankers 
carrying  gasoline  cargo  are  restricted  to  schedules  leaving  at  7,  7.30, 
and  8  a.  m. 

Two  ships  usually,  sometimes  three,  each  way,  can  be  given  the 
benefit  of  partial  transit  each  day,  and  under  ordinary  conditions 
they  gain  from  two  to  three  hours.  When  traffic  is  heavy  it  is  imprac- 
ticable to  use  partial  transits,  as  they  would  then  interfere  with  the 
regular  schedule. 

The  volume  of  traffic  at  present  is  not  such  as  to  make  advisable 
continuous  operation  throughout  the  24  hours  of  the  day,  or  even 
extensive  night  operation.  Such  operation  would  not  only  involve 
greater  expense  and  increase  the  difficulties  of  maintenance  of  locks 
and  channel  but  it  is  somewhat  objectionable  from  the  shipmasters' 
point  of  view  on  account  of  the  hazards  of  navigation  in  restricted 
channels  under  conditions  of  darkness,  made  worse  by  rains  and 
fogs.  Fogs  over  the  cut  and  lake  usually  fall  before  midnight  and  are 
dissipated  bj^  8'oclock  in  the  morning. 

LOCKAGES   AND  LOCK  MAINTENANCE 

The  average  number  of  lockages  per  day  was  16.81  at  Gatun  Locks, 
17. G3  at  Pedro  Miguel,  and  17. 3G  at  Miraflores.  The  total  number 
of  lockages  at  all  locks  was  is, 909,  as  compared  with  22,197  during 
the  fiscal  year  1929  and  19,533  during  the  fiscal  year  1928.  The 
decrease  in  the  pasl  year  was  3,288,  or  14.8  per  cent. 

Gatun  Locks.  Both  lock  chambers  were  in  service  and  used  forlock- 
ages  each  day  during  (he  year.  Effective  January  2,  1930,  the  hours 
of  the  No.  2  operating  shift  were  changed  from  11.45  a.  m.-7.4S 
]).  m.  to  3  p.  m.-ll  p.  m.  This  provides  for  double-chamber  opera- 
tion from  7  a.  m.  to  11  j>.  m.  and  was  necessary  in  order  to  avoid 
overtime  or  delay  ships  overnight.  The  longesl  delay  to  any  ship 
resulting  from  machine  failure  or  improper  operation  was  10  minutes. 
Twenty-seven  delays  were  recorded  due  to  the  locks,  averaging  6 
minutes  each. 
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For  the  purpose  of  conserving  the  water  supply  in  Gatun  Lake, 
short-chamber  lockages  and  cross  filling  were  made  during  the  dry 
season;  the  estimated  water  saving  resulting  from  such  operations 
amounted  to  approximately  2,300,000,000  cubic  feet.  Routine 
maintenance  and  repairs  were  performed  on  all  machines  and  equip- 
ment as  required,  and  there  were  no  serious  breakdowns  during  the 
year.  Two  of  the  four  new  towing  locomotives  ordered  from  the 
mechanical  division  were  received.  Electrical  installation  was  ap- 
proximately 50  per  cent  complete  at  end  of  year.  Extensive  repairs 
were  made  to  center  wall  crane  No.  79.  A  new  boiler  was  installed, 
also  new  traveling  gears;  side  channels  were  straightened;  new  rear 
channels  were  installed;  all  piping  was  replaced  where  necessary; 
and  general  repairs  were  made.  The  boiler  on  west  wall  crane  No.  81 
was  removed  for  replacement  of  broken  side  and  rear  channels; 
worn  gears  wrere  replaced  and  general  repairs  were  made.  All  cranes 
are  now  in  good  condition  for  the  lock  overhaul  in  1931.  A  new 
toilet  was  constructed  under  west  emergency  dam,  and  one  for 
tourists  on  the  east  wall,  upper  level,  in  the  back-fill  between  the  tow- 
ing and  return  tracks. 

A  considerable  amount  of  preliminary  work  for  the  overhaul  of 
1931  has  been  done.  Materials,  supplies,  and  equipment  were  ordered 
and  were  arriving  at  the  end  of  the  fiscal  year.  All  the  equipment 
for  handling  the  gates  which  was  used  at  the  Pacific  locks  was  received, 
sorted,  painted,  aiid  stored. 

Pacific  locks. — Operation  of  the  Pacific  locks  continued  on  the 
same  basis  as  heretofore,  except  during  the  periods  when  the  United 
States  Fleet  was  being  locked  through,  when  it  was  necessaiy  to 
operate  on  a  24-hour  basis  for  a  few  days.  There  were  no  serious 
instances  of  faulty  operation  or  serious  accidents  to  ships  during  the 
year. 

Routine  maintenance  and  repairs  wrere  performed  on  all  machines 
and  equipment,  the  most  important  being  as  follows:  At  Pedro 
Miguel,  in  August,  the  control  cable  for  chain  fender  machine  No.  840 
failed,  due  to  water  eating  away  lead  sheathing;  this  was  replaced. 
Four  hundred  and  fifty  feet  of  8-conductor  lead  cable  was  renewed  in 
middle  cross  under,  45  new  towing  cables  were  installed  on  towing 
locomotives,  199  eyes  were  spliced  in  cables,  and  31  cables  were  turned 
end  for  end.  The  bulkheads  on  the  bull-wheel  openings  at  all  miter 
gate  machines  were  removed,  cleaned,  and  painted.  In  this  connec- 
tion 330  studs  were  renewed.  Locomotive  crane  No.  76,  which  was 
wrecked  while  loaned  for  work  on  wharf  at  Balboa,  wTas  rebuilt  by 
Balboa  shops  and  returned  to  Miraflores  for  service.  At  Miraflores 
the  six  regulating  valves  at  the  south  end  were  removed  and  rebuilt. 
The  timbers  at  the  bottom  of  these  valves  were  replaced  with  con- 
crete beams.     A  cable-greasing  tank  wras  completed  and  installed  on 
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the  north  approach  wall  at  Miraflores  for  applying  hot  grease  to 
locomotive  cables.  The  caisson  was  put  in  drydock  at  Balboa  for  a 
complete  overhauling  and  renewal  of  suction  and  discharge  piping, 
at  which  time  one  pumping  unit  was  equipped  with  electric  valve 
operators.  On  completion  of  this  overhaul  the  caisson  was  given 
a  running  test  at  Miraflores  on  March  IS,  1930,  for  which  purpose  it 
was  sunk  in  position  at  the  lower  wesl  entrance.  Upon  completion 
of  the  test  it  was  shipped  to  Gatun  Locks  on  March  20,  1930. 

Lockages  and  vessels  bandied,  l>y  months,  during  the  past  fiscal 
year  are  shown  in  the  following  table,  to  which  is  appended  for  com- 
parison a  statement  of  the  totals  during  the  past  five  fiscal  years: 


Month  and  fiscal  year 

Ga 

tin 

Pedro  Miguel 

Miraflores 

Total 

Lockages 

\  t'S.-cN 

Lock-ages 

Vessels 

(129 
661 

622 

647 
(117 
623 

(141 
11 19 
(107 
570 
596 
598 

Lockages 

Vessels 

Lockages 

Vessels 

1929 
July    

51 1 

516 
507 
563 

516 
509 

534 

490 
511 
487 
492 
499 

595 
593 
583 
658 
623 
576 

(ill 
596 
592 
563 

581 

590 

542 

559 
535 
576 
541 
538 

558 
515 
53  I 
505 
510 
523 

534 
550 
530 
574 
539 
533 

551 
500 
511 
498 
199 
519 

636 
660 
619 
645 
619 
618 

642 

inn 
did 

5(18 
596 
602 

1 .  587 
1,  625 
1.572 
1,713 
1,596 
1,580 

1,643 
1,505 

i. !  56 
1.  190 

1.501 
1,541 

1,860 

1.914 

1,824 

1,950 

1,859 

1,817 

1930 

1,897 

1.831 

M  ireb     

i.  809 
1,701 

1,773 

1,790 

Total 

6.  135 

7,164 

C,  13(1 

7,430 

6,338 

7,431 

18,  909 

22, 025 

Fiscal 

1926 

5,213 
5.467 
6,314 
6,  289 
6,  135 

6,386 

(Mill 

7, 40(1 
7.  128 
7.  164 

5,398 
5,783 
6,642 

6,  17  . 
c.  436 

6,  434 
6,968 

7.  Ml 
7,994 
7,  130 

.-,  359 
5,69] 
6,  ">77 
6,325 
6,  338 

6,  103 

(1,  94 1 

7.  S01 
7,934 
7,431 

L5,l  7.1 
16,941 
19,533 
19,087 
18,909 

19,  223 

1927      

20,550 

1928 

23,021 

L929 --. 

23,356 

1930  -   -     

22, 025 

The  number  of  vessels  locked  per  lockage  in  the  fiscal  year  1930 
averaged  as  follows:  Gatun,  1.108;  Pedro  Miguel,  1.154;  Miraflores, 
1.172.  The  average  for  the  total  of  18,909  lockages  was  1 .165  vessels. 
For  the  lour  previous  years,  from  1926  to  1929,  inclusive,  the  corre- 
sponding ratios  have  been,  respectively,  1.204,  1.213,  1.179,  and  1.224. 

POWER  FOR   CANAL  OPERATION 

The  Gatun  hydroelectric  station  operated  throughout  the  year, 
carrying  the  full  load  of  the  power  system  except  at  times  of  peak 
load  when  the  Miraflores  Diesel  electric  plant  came  on  the  line  and 
during  the  dry-season  months  when  the  water-driven  generators  at 
the  Gatun  plant  were  restricted  in  operation  to  conserve  water  in 
Gatun  Lake,  at  which  time  the  Miraflores  plant  assumed  a  consid- 
erable portion  of  the  load  on  the  system. 

The  power  system  was  operated  throughout  the  year  with  a  com- 
bined   generator    output    averaging    5,442,508    kilowatt-hours    per 
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month,  as  compared  with  an  average  of  5,143,542  kilowatt-hours 
during  the  preceding  year.  An  average  of  4,937,522  kilowatt-hours 
per  month  was  distributed  from  substations,  as  compared  with  a  corre- 
sponding figure  of  4,751,950  kilowatt-hours  per  month  last  year,  an 
increase  of  185,572  kilowatt-hours,  or  3.8  per  cent.  Transmission  and 
distribution  loss  was  9.27  per  cent  this  year,  as  compared  with  a  corre- 
sponding loss  during  1929  of  7.61  per  cent. 

There  were  17  interruptions  on  the  transmission  line  during  the 
year  from  the  following  causes:  Lightning,  12;  animals,  2;  tree  drop- 
ping on  line,  1;  operating  error,  1;  equipment  failure,  1.  As  com- 
pared with  the  fiscal  year  1929,  interruptions  due  to  lightning  increased 
100  per  cent  and  those  due  to  other  causes  decreased  44  per  cent. 
This  decrease  is  attributed  in  large  part  to  the  duplicate  service  over 
the  two  transmission  lines, -placed  in  operation  at  the  beginning  of  the 
fiscal  year  1930. 

Telechron  synchronous  time  clocks  were  installed  in  all  generating 
stations  and  substations,  including  the  necessary  master  clocks  and 
radio  time  signal  receiving  equipment  in  the  generating  stations,  to 
provide  a  unified  system  of  time  in  all  power  plants  and  substations. 
This  installation,  incidentally,  makes  it  practicable  to  connect  an 
electric  clock  for  synchronized  time  in  any  buildings  or  quarters 
supplied  with  Panama  Canal  power  circuit. 

Operation  and  maintenance  of  the  spillway  of  Gatun  Lake  are 
performed  by  the  electrical  division.  During  the  year  there  were  308 
spillway  gate  operations,  of  which  182  were  for  lake  regulation,  28 
were  for  exhibitions,  54  for  sanitation,  4  for  photographs,  and  40  were 
for  maintenance  purposes. 

WATER  SUPPLY 

Comparative  data,  showing  the  inflow  of  water  in  Gatun  Lake  from 
all  sources,  utilization,  and  losses  for  the  fiscal  years  1929  and  1930 
are  presented  in  the  following  table : 


Run-off  above  Alhajuela 

Yield  from  land  area  below  Alhajuela 
Direct  rainfall  on  lake  surface 

Total  yield 

Evaporation  from  lake  surface 

Gaturj  Lake  lockages 

Hydroelectric  power 

Spillway  waste 

I\l  unicipal,  leakage,  etc 

Decrease  in  storage 

Total  uses  and  losses 


Per  cent  of  total, 
fiscal  year 


1929 


38.3 
41.6 
20.  1 


100.  0 


10.3 
20.2 
21.0 
50.6 
.8 
-2.9 


100. 0 


1930 


40.1 
38.6 
21.3 


100.0 


13.1 
25.2 
L'S.  7 
33.9 
1.0 
-1.9 


Billion  cubic  feet, 
fiscal  year 


1929 


80.28 
87.05 
42.00 


209.  39 


21.  60 

42.  26 

43.  87 
106.  04 

1.73 
-6. 11 


llHI.lt 


209.  39 


1930 


63.52 
61.24 
33.78 


158.  54 


20.72 
40.04 
45.  45 
53.83 
1.60 
-3.10 


158.  54 
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DRY  SEASON 

The  1930  dry  season  was  somewhat  longer  and  dryer  than  usual 
but  did  not  approach  the  unusual  dry  years  of  1920  and  1926.  During 
the  last  17  years  there  have  been  11  years  with  water  supply  greater 
than  1930  and  5  years  with  less. 

From  the  standpoint  of  water  supply,  the  1930  dry  season  began 
December  13,  1929,  and  ended  May  1,  1930.  During  this  period  of 
140  days  the  consumption  of  water  was  at  the  rate  of  3,169  cubic  feet 
per  seeond,  as  follows:  Evaporation  from  lake,  800;  Gatun  Lake 
lockages,  1,025;  hydroelectric  power,  1,287;  municipal  uses  and  leak- 
age, 57.  The  total  yield  of  the  watershed  (of  which  the  Chagres 
River  watershed  above  Alhajuela  supplied  59  per  cent)  was  equivalent 
to  1,524  cubic  feet  per  second.  Hence,  it  was  necessary  to  draw  on 
the  storage  at  the  rate  of  1,645  cubic  feet  per  second,  or  4.36  feet  of 
depth  on  the  lake  surface.  The  yield  of  the  watershed  during  this 
period  was  equivalent  to  4.04  feet  depth.  The  elevation  of  Gatun 
Lake  was  lowered  from  87  feet  on  December  13  to  82.64  feet  on  May  1, 
1930,  although  a  momentary  minimum  at  Gatun  of  82.57  feet  occurred 
on  April  30.  The  water  saved  by  use  of  the  Miraflores  Diesel  plant 
for  power  amounted  to  2,200,000,000  cubic  feet,  and  that  saved  by 
special  measures  at  the  locks  to  4,000,000,000  cubic  feet,  a  total  of 
6,200,000,000  cubic  feet,  or  the  equivalent  of  1.36  feet  depth  on 
Gatun  Lake.  Had  there  been  no  saving  of  water  the  minimum 
elevation  of  Gatun  Lake  would  have  been  81.28  feet  instead  of  82.64 
feet. 

ADDITIONAL    WATER    STORAGE    AT   ALHAJUELA 
MADDEN    DAM    PROJECT 

To  meet  the  increasing  demand  for  water  for  lockages  and  power, 
and  municipal  uses,  the  construction  of  a  dam,  reservoir,  and  hydro- 
elect  ric  power  plant  at  Alhajuela,  on  the  Chagres  River,  was  author- 
ized. The  necessity  for  the  dam  has  already  been  outlined  in  the 
annual  report  for  1928.  The  appropriations  to  the  close  of  the  fiscal 
year  1930  amounted  to  $1,250,000,  which  was  expended  in  the 
construction  of  a  road  to  the  dam  site,  known  as  Madden  Road,  and 
field  and  office  investigations  for  the  Madden  Dam. 

It  was  tentatively  concluded  that  the  reservoir  working  level 
would  be  elevation  +240  above  mean  sea  level  (which  is  149  feet  above 
the  low-water  line  of  the  river),  the  extreme  high-water  level  +260, 
total  heighl  of  dam  above  bedrock  200  feet,  length,  1,200  feet.      The 

quantity  of  water  to  he  impounded  at  elevation  +240 is 22,050,000,(1(10 
cubic  feet  (506,000  acre-feel  I;  the  quantity  which  could  he  impounded 
between  elevations  +240  and  +260  is  10,612,000,000  cubic  feet  (242,000 

acre-feet).  The  latter  volume  is  for  control  of  floods  so  that  navi- 
gation in  the  canal  need  seldom  he  interrupted  due  tnexecssive  currents 
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being  caused  at  the  junction  with  the  Charges  River.  The  tentative 
program  includes  the  construction  of  12  saddle  dams  to  close  off  the 
low  points  in  the  ridges  which  form  the  reservoir  walls.  Tentative 
studies  for  a  hydroelectric  power  station,  in  conjunction  with  the 
dam,  show  thai  considerable  power  can  be  developed  there  when 
required. 

The  How  to  be  expected  once  in  1,000  years  was  estimated,  by 
probability  methods,  to  be  280,000  second-feet,  and  spillway  capacity 
is  being  made  to  meet  such  a  flood. 

The  determination  of  the  type  of  main  dam  will  be  made  after 
completion  of  all  tests  and  exploration. 

Although  all  possible  sites  for  the  main  dam  have  been  investigated, 
only  one  area  of  the  gorge  has  rock  foundation  which  is  suitable  for  a 
dam  foundation.  The  foundation  rock  is  a  calcareous  sandstone 
which  merges  with,  and  is  underlain  by,  a  stratum  of  soluble  limestone. 

Organization. — On  July  1G,  1929,  all  work  on  field  investigations, 
surveys,  and  designs  was  concentrated  within  one  division,  known  as 
the  designing  engineer  division,  under  E.  S.  Randolph,  designing 
engineer,  and  the  program  of  field  investigations  outlined  by  geologists 
Frank  Reeves  and  Clyde  P.  Ross  of  the  United  States  Geological 
Survey,  in  their  report  of  March  16,  1929,  was  vigorously  prosecuted. 
It  became  apparent  that  engineering  consultant  services  should  be 
called  in  at  an  early  date,  and  R.  F.  Walter,  chief  engineer,  and  J.  L. 
Savage,  chief  designing  engineer,  of  the  Bureau  of  Reclamation, 
United  States  Department  of  the  Interior,  were  appointed  consulting 
engineers,  and  visited  the  Isthmus  from  January  1  to  January  5, 1930. 
They  submitted  a  report  in  March,  1930,  containing  a  review  of  all 
data  available  at  that  date,  a  recommended  course  of  procedure  for 
design  and  for  continuing  the  field  investigations.  A  second  visit 
from  geologist  Clyde  P.  Ross,  from  February  28  to  March  16,  resulted 
in  concentrating  the  program  of  field  investigation  to  the  most  vital 
points. 

Geological  investigations. — Intensive  geological  investigations  were 
required  over  an  area  of  about  5  square  miles  adjacent  to  the  dam  site. 
Possibility  of  leakage  through  the  limestone  stratum  which  underlies 
the  dam  site  and  outcrops  on  each  side  was  mentioned  in  the  original 
geological  report.  At  the  dam  site  the  geologists  mentioned  a 
possibility  of  leaching  of  the  foundation  stone,  due  to  percolation  of 
water  under  pressure  created  by  the  reservoir. 

In  order  to  ascertain  the  extent  of  these  dangers  and  to  thoroughly 
map  the  geological  formations  many  diamond  and  wash  drill  holes 
were  bored,  cores  from  the  drill  holes  were  classified,  test  pits  were 
sunk,  many  cores  and  cubes  of  stone  were  tested,  excavations  into 
caverns  in  the  limestone  in  the  reservoir  walls  were  begun,  and  con- 
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st  i  net  ion  of  weirs  for  measuring  the  flow  of  streams  on  the  dry  side  of 
these  walls  before  and  after  filling  the  reservoir  was  begun. 

There  were  22,879.4  linear  feel  of  diamond  drill  holes,  109  linear 
feel  of  shot  drill  holes,  and  2,1(58.8  linear  feet  of  wash  drill  holes 
completed  at  the  end  of  the  year.  Chemical  and  physical  tests  were 
made  on  stone  cubes  from  different  formations  at  the  dam  site  by 
the  Bureau  of  Standards.  Numerous  tests  were  made  on  stone 
cubes  and  cores  by  the  testing  laboratory  on  the  Canal  Zone  to  deter- 
mine compressive  strength,  porosity,  permeability,  etc.,  of  the 
material. 

Dye  tests  to  determine  the  direction  and  extent  of  underground 
flow  of  water  were  made'.  Soundings  were  made  in  drill  holes  to 
determine  depth  to  ground  water  at  dill'erent  seasons. 

Surveys. — All  surveys,  except  a  small  area  for  camp  location  and 
transmission  line  location,  were  completed.  The  total  area  surveyed 
and  mapped  during  the  year  was  3,475  acres. 

Engineering. — Field  work  consisted  in  completion  of  the  mapping 
at  and  near  the  dam  site,  surveys  and  soundings  to  determine  the 
quantity  of  gravel  in  the  river  near  the  dam,  sampling  and  testing 
gravel  to  determine  its  suitability  for  use  in  concrete,  the  operation 
and  maintenance  of  camps  and  messes,  the  locations  and  elevations 
of  drill  holes,  test  pits,  and  trenches,  the  obtaining  each  day  and 
testing  of  river  water  for  silt  content,  the  location  and  construction 
of  weirs  for  stream  gaging,  the  water-pressure  testing  of  drill  holes 
to  obtain  data  on  t ho  water  tightness  of  the  rock  foundations,  the 
furnishing  and  maintaining  of  equipment  for  carrying  on  the  work, 
the  construction  of  flood  warning  and  river  gaging  stations  at  and 
above  the  dam  site,  the  daily  observation  of  river  gages,  and  the 
construction  and  maintenance  of  telephone  lines. 

Office  work  included  the  recording  of  all  field  data,  compiling  of 
map-,  cross  sections,  etc.,  preparation  of  preliminary  designs  and 
estimates,  preparation  of  reports,  purchase  of  equipment,  and 
administrative  work. 

Equipment.  Three  additional  diamond  drills  were  purchased,  w  hich 
made  a  total  of  five,  and  for  part  of  the  year  all  were  in  active  opera- 
tion. For  excavation  into  caverns  there  were  ordered  l  hoist,  4  mine 
car-.  4  blower-.  I  air  compressor,  and  track,  miners'  Lamps,  and  pipe. 

SEISMOLOGY 

Twenty-eight  seismic  disturbances  were  recorded  on  the  Balboa 
Heights  seismographs  during  the  fiscal  year  L930.  (  H  these,  L3  were 
classified  as  of  near-by  origin,  10  of  distant  origin,  and  5  as  very  slight 
and  uncertain.  Onrj  two  were  fell  locally;  a  shock  on  November  27, 
1929,  which  was  slight  and  noticed  by  e  few  residents,  and  a  shock  on 

March  7,   1930,  which  was  fell  generally  throughout   the  Canal  Zone. 
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The  latter  was  the  most  intense  since  1914  and  about  equal  to  the 
major  shocks  of  1913  and  1914.  It  was  rated  6  on  the  Rossi-Forrel 
scale  of  1  to  10.  Small  cracks  were  reported  in  the  walls  of  a  few 
buildings,  but  no  material  local  damage  was  reported.  In  the  pre- 
ceding fiscal  year  64  disturbances  were  recorded,  with  no  damage 
resulting  locally. 

Following  the  earthquake  of  March  7,  1930,  the  office  engineer  was 
charged  with  the  duty  of  making  settlement  and  <  arthquake  surveys 
of  permanent  structures  in  the  Canal  Zone  and  maintaining  a  record 
thereof.  Inspections  will  be  made  alter  earthquake  disturbances  of 
intensity  5  or  more,  and  annually  in  March. 

MAINTENANCE   OF   CHANNEL  AND   IMPROVEMENT   PROJECTS 

Dredges  were  at  work  throughout  the  year  on  maintenance  and 
improvement  work  in  the  Pacific  entrance,  Gaillard  Cut,  and  Balboa 
Inner  Harbor.  Auxiliary  dredging  was  done  in  No.  1  Island  borrow 
pit,  Balboa  Harbor;  borrow  pit  "X,"  Folks  River;  Dock  No.  4, 
Pacific  entrance;  and  in  the  Chagres  River  gravel  beds.  The  total 
excavation  was  7,277,754  cubic  yards,  composed  of  4,900,300  cubic 
yards  excavated  from  the  canal  prism;  866,100  cubic  yards  from  the 
Balboa  Inner  Harbor;  1,195,600  cubic  3Tards  from  No.  1  Island 
borrow  pit,  Balboa  Inner  Harbor,  for  the  United  States  Army  till  at 
Albrook  Field;  29,000  cubic  j&rds  from  borrow-  pit  "X,"  Folks  River, 
for  the  United  States  Army  fill  at  France  Field;  3,200  cubic  yards  at 
Dock  No.  4,  Balboa;  and  283,554  cubic  yards  from  the  Chagres  River 
gravel  beds  to  replenish  the  Gamboa  stock  pile.  The  excavation  in 
the  past  year  is  summarized  in  this  table: 


From  the  canal  prism: 

Atlantic  entrance  (maintenance) 

Gatun  Lake 

Gaillard  Cut,  project  No.  2 

Gaillard  Cut,  project  No.  3 _._ 

Gaillard  Cut,  maintenance 

Pacific  entrance,  project  No.  1 

Pacific  entrance  (maintenance) 

Total,  canal  prism 

Auxiliary: 

Balboa  Inner  Harbor,  project  No.  1. 

Balboa  inner  Harbor  (maintenance). 

Balboa  Inner  Harbor  ami  terminal,  project  No.  1  (maintenance) 

Cristobal  Harbor  and  terminal 

Borrow  pit.  Island  No.  1.  Balboa  Harbor  (Z-9161) 

Frame  Field  till,  I'.  S.  Armv  (Z-10S8) 

Dock  No.  4,  Pacific  entrance  (W.  Ft.  MF-781) 

Total,  harbors  and  terminals 

Chagres  Kiver  sand  and  gravel  service.. 

Grand  total 


Earth 


0 

.-,,:,( in 

Hi,  500 

1N.S00 

209,  250 

1, 492, 100 

1,208,000 


3,  050, 150 


Rock 


0 
5,600 

257, 950 

63,550 

592, 150 

883,  550 

47.  450 


1,850,150 


0 

866, 100 

0  I 

0  i 

1,195,600 

29, 000 

1,500 


LMlvj.  •_>([() 


283,554 


5, 425, 904 


1,700 


0 


1,  851,  850 


Total 


0 

11,000 

304,450 

92, 3.50 

B61.400 

2,  375, 650 

1,  255, 450 


4, 900, 300 


0 

S66, 100 

0 

0 

1,195,600 

29,000 

3,200 


2, 093, 900 


283,  554 


7,  277,  754 
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Dredging  operations  at  the  canal  are  recorded  by  three  major  dis- 
tricts: The  northern  district,  from  the  contour  42  feel  below  mean  sea 
level  in  the  Atlantic  Ocean  to  Gamboa;  the  central  district,  Gaillard 
Cut,  from  Gamboa  to  Pedro  Miguel  Lock:  the  southern  district,  from 
Pedro  Miguel  Lock  to  the  contour  50  feet  below  mean  sea  level  in  the 
Pacific  Ocean.  Excavation  in  these  three  districts  is  summarized  as 
follows: 


1  prism 

Auxiliary 

Total 

District 

Earth 

Rock 

Total 

Earth 

Rods 

Total 

Earth 

Total 

Northern . 

5,500 

;jll  i 

5, 500 

11,000 
1,258,200 
3,631,  100 

29,000 

29,  000 

34,500 

344,550 

1,763,300 

5.500 
913,650 
932,700 

40,  000 
1,258,200 

Sun!  horn 

•j,  7(Hi.  inn       931,000 

2,063,200 

1,700 

2,064,900 

5,696,000 

Toi  ii 

3,050,  150 

1,850.150 

i,.,nn.  :;ii(i    L>.  ll"J,  LMK) 

1,700 

2,  093,  900 

5, 142, 350 

1,851,850 

6, 994, 200 

The  above  does  not  include  the  283,554  cubic  yards  excavated  from 
the  Chagres  River  abo^e  its  junction  with  the  canal,  as  this  activity 
is  for  the  reclamation  of  gravel  rather  than  excavation. 

Improvement  project  ATo.  1. — The  work  of  deepening  the  Pacific 
entrance  channel  from  Miraflores  Locks  to  the  sea  buoys  and  Balboa 
Inner  Harbor  from  45  feet  to  a  ruling  depth  of  50  feet,  mean  sea  level 
datum,  known  as  improvement  project  No.  1  and  begun  in  July,  1924, 
was  continued  throughout  the  year  as  equipment  was  available. 
Work  was  carried  on  by  the  pipe  line  suction  dredges  No.  86  and  Las 
Cruces,  handling  the  softer  materials,  and  by  the  dipper  dredges 
Gamboa  and  Cascadas,  excavating  rock  and  hard  earth.  The  suction 
dredge-  excavated  1,357,050  cubic  yards  from  the  channel,  charged 
to  this  project;  and  the  dipper  dredges  excavated  064,550  cubic  yards 
from  the  harbor,  classified  as  work  on  the  improvement.  In  addition 
to  this  total  of  2,022,200  cubic  yards  on  the  project,  the  dredges  did 
considerable  excavation  as  maintenance.  Two  drill  boats,  Tin  do 
No.  :J  and  Terrier  No.  ,.},  were  employed  8  and  1 1  months,  respectively, 
on  this  work  during  the  year,  breaking  up  365,170  cubic  yards  of  rock 
and  using  255,257  pounds  of  dynamite.  The  total  excavation  to  the 
end  of  the  fiscal  year  on  this  project   was  6,588,900  cubic  yards. 

The  above  figures  do  not  include  353,450  cubic  yards  in  the  exten- 
sion to  improvement  project  No.  1,  which  was  the  excavation  of  a 
strip  approximately  150  feet  wide  along  the  east   prism  line  of  the 

Pacific  sea  level  sec  lion  for  a  distance  of  about  4,300  feet ,  from  station 
2265   to  station  230S,   to  provide  easier  access  to   the  oil   berth.      In 

November,  1929,  on  account  of  decision  to  change  the  3ite  of  the  oil 

berth  the  extension  was  modified  to  provide  for  extending  the  excava- 
tion of  soft  material  from  1  he  noil  hern  end  of  the  original  Si  rip  toward 
Dock  No.  4.     Including  the  322,700  cubh    yards  excavated  in  the 
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fiscal  year  1929  the  total  excavation  on  the  extension  to  the  end  of  the 
fiscal  year  1930  was  676,150  cubic  yards. 

At  the  end  <»f  the  fiscal  year  1930  the  Pacific  entrance  portion  of 
improvement  project  No.  1  was  58  per  eent  completed,  the  harbor 
portion  was  92  per  eent  completed,  and  the  degree  of  completion  of 
the  entire  project  was  about  78  per  cent. 

1 in  prom  in  nil  project  No.  2. — This  project,  begun  in  September,  1927, 
entailed  the  widening  of  the  channel  at  Lirio  curve,  so  as  to  enable  all 
classes  of  vessels  to  pass  this  sharp  turn  with  ease  and  at  the  same  time 
provide  a  better  range  of  visibility.  Work  was  completed  on  May  23, 
1930.  The  dipper  dredges  Cascades,  Gamboa,  and  Paraiso  removed 
a  total  of  304,450  cubic  yards  of  material  during  the  year.  In  the 
shore  mining  work,  87,431  cubic  yards  of  rock  were  broken,  using 
72,650  pounds  of  dynamite.  Drill  boat  Teredo  ATo.  2  worked  65  days 
on  subaqueous  mining,  breaking  58,957  cubic  yards  of  rock  and  using 
38,420  pounds  of  dynamite.  A  hydraulic  grader  worked  two  months 
on  this  project,  sluicing  36,800  cubic  yards  of  material  to  the  dredges, 
and  air  compressor  No.  27  was  employed  for  six  months  furnishing  air 
for  the  shore  mining.  The  total  excavation  on  project  No.  2  was 
1,927,700  cubic  yards,  of  which  458,500  cubic  yards  were  classified  as 
slide  material. 

Improvement  project  No.  3.— This  project  was  begun  in  September, 
1929,  and  consists  of  widening  the  channel  at  the  north  entrance  to 
Gaillard  Cut  and  extending  northward,  terminating  at  the  south  end 
of  Gamboa  Reach;  it  also  provides  a  tie-up  station  opposite  Gamboa, 
as  an  extension  of  the  original  plan.  This  project  is  considered  neces- 
sary on  account  of  the  narrow  and  awkward  turn  from  the  lake  section 
into  Gaillard  Cut  at  the  north  end  of  Bas  Obispo  Reach,  it  being 
expecially  hazardous  for  ships  to  pass  one  another  at  this  point.  The 
increased  width  through  the  Chagres  crossing  is  desirable  on  account 
of  cross  currents  set  up  by  freshet  discharges  from  the  Chagres 
River,  and  a  long  approach  is  desirable  as  a  consequence  in  order  that 
the  entire  additional  width  may  be  easily  accessible  to  navigation. 

Base  lines  and  bench  marks  were  established;  topographic  and 
hydrographic  surveys  were  made  and  plotted.  A  transmission  line 
was  erected  to  supply  power  to  the  air  compressor  for  the  shore  drill- 
ing and  to  gradei-  No.  3  for  sluicing  and  grading.  Air  compressor  No. 
29,  grader  No.  3,  and  the  wagon  and  tripod  drills  were  placed  on  the 
project  in  January,  1930. 

Grader  No.  3  worked  six  months  sluicing  40,685  cubic  yards 
of  material  from  between  the  95  and  150  foot  elevations  to  the 
dredge  cut.  Air  compressor  No.  29  worked  five  and  one-half  months 
furnishing  air  for  the  shore  mining.  The  wagon,  tripod,  and  jack- 
hammer  drills  worked  four  months  breaking  42,600  cubic  yards  of 
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rock,  and  using  23,193  pounds  of  dynamite.  Dredge  Paraiso  worked 
one  month  on  this  project  excavating  77,650  cubic  yards  of  material; 
and  the  dredge  Gamboa  worked  three  and  one-half  days  excavating 
14,700  cubic  yards. 

The  total  excavation  on  this  project  was  92,350  cubic  yards  to  the 
end  of  the  fiscal  year.     It  was  then  less  than  1  per  cent  completed. 

Improvt  mi  nt  project  Xo.  9. — This  project,  which  was  begun  in  June, 
1928,  consists  of  widening  the  channel  fronting  West  Culebra  slide  so 
a-  to  minimize  danger  to  ships  entering  Culebra  Reach,  besides  pro- 
viding a  safety  basin  for  retaining  slide  material  in  case  of  a  push  from 
West  Culebra  slide  area.  The  basin  is  also  designed  to  minimize  the 
tendency  of  the  material  in  this  area  to  push  up  in  the  channel.  This- 
project  has  been  given  priority  over  other  projects  of  lower  number  for 
the  reason  that  excavation  in  this  area  can  be  done  in  conjunction 
with  periodical  clean-up  work  along  the  prism  line  and  at  such  other 
times  as  the  dipper  dredge  regularly  assigned  to  Gaillard  Cut  can  be 
spared  from  routine  maintenance  work  in  the  vicinity.  There  was 
no  excavation  from  this  project  during  the  fiscal  year,  and  the  total 
excavation  remains  at  233,200  cubic  yards,  or  about  47  per  cent  com- 
pleted. 

FUTURE    IMPROVEMENT    PROJECTS 

In  addition  to  the  projects  completed  or  under  way,  three  others, 
numbered  4,  5,  and  0,  have  been  scheduled  definitely  for  priority  in 
the  order  named.     A  summary  of  their  principal  features  follows. 

Project  Xo.  4 — Gatun  Luke,  Chagres  crossing  {east  tide). — This  is  to 
widen  the  channel  opposite  Gamboa  Bridge  on  the  east  side,  starting 
at  the  south  end  with  an  easement  approach  curve,  station  1483  f  00, 
joining  up  with  a  reverse  curve  120  feet  from  and  paralleling  center 
line  of  Gamboa  Bridge  at  station  1479  +  00,  terminating  on  the  north 
end  with  an  easement  approach  to  the  project  between  stations 
1469  ;  50  and  1465  +  50,  at  which  point  the  new  prism  line  runs  tan- 
gent to  the  old. 

Project  Aro.  5 — Gaillard  Cut,  approach  to  Pedro  Miguel  Locks.—  This 
has  two  features,  widening  the  approach  and  increasing  the  Held  of 
vision.      The  project  starts  on  south  end  at   station    L920      50  and  is 

projected   northward   paralleling  center  approach  wall  of  locks  to 

station  1910  +  00,  at  which  point  an  easement  approach  curve  i- 
provided  running  tangent  to  original  prism  line  at  station  1904  i  50, 
soul h  tangent.  This  will  remove  a  point  dangerous  to  vessels  making 
the  west  chamber  going  south  or  in  straightening  up  vessels  leaving 

the  west  cha  mber  of  locks  in  making  l'araiso  Reach  going  north.      The 

pro j eel  also  proposes  the  removal  of  a  ridge  on  the  west  bank  to  an 
elevation  of      128  feel  mean  sea  level.     This  will  permit  a  clear  view 
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of  Paraiso  and  Cucaracha  Reaches  as  well  as  Cucaracha  signal  station 
from  flic  bridge  of  a  ship  immediately  on  leaving  the  west  chamber  of 
the  locks. 

Project  No.  6-  Mirafiores  Lake  Channel. — This  project  involves 
widening  the  channel  through  Mirafiores  Lake,  between  Pedro  Miguel 
and  Mirafiores  Locks,  from  its  present  width  of  500  feet  to  one  of  750 
feet,  with  suitable  approaches  to  the  wing  walls  of  the  locks,  and 
straightening  the  channel  to  run  directly  between  the  south  approach 
wall  of  Pedro  Miguel  Locks  and  the  north  approach  wall  of  Mira- 
fiores Locks.  The  object  of  this  project  is  to  do  away  with  the  turn 
in  this  short  reach  and  at  the  same  time  give  additional  maneuvering 
room  for  ships  in  transit  lying  off  approaches  to  either  lock  while 
other  ships  arc  being  locked  through. 

DISPOSITION  OF  EXCAVATED  MATERIAL 

Material  dredged  during  the  year  was  disposed  of  as  follows: 
1,269,200  cubic  yards  on  dumps  in  Gatun  Lake;  2,969,750  cubic  yards 
on  Pacific  sea  dumps;  866,100  cubic  yards  in  area  "C,"  Corozal; 
1,195,600  cubic  yards  on  Albrook  Field;  664,550  cubic  yards  on 
Barraza  fill,  Panama;  29,000  cubic  yards  on  France  Field.  In  addi- 
tion to  the  foregoing,  283,554  cubic  j^ards  of  gravel  were  delivered  to 
the  bins  atGamboa  and  28,487  cubic  yards  of  sand  from  Chame  Beach, 
Panama,  were  delivered  to  the  unloading  plant  at  Balboa. 

In  the  filling  on  Albrook  aviation  field,  the  hydraulic  fill  on  the  small 
field,  which  was  started  on  April  19,  1929,  was  completed  on  July  17, 
1929.  Pumping  on  the  large  field  was  begun  on  July  17,  1929,  and 
was  completed  on  January  11,  1930.  The  Barraza  fill  in  Panama  City, 
begun  April  9,  1929,  was  completed  on  December  15,  1929.  Prelimi- 
nary work  at  France  Field  on  an  extension  to  the  southward  of  hydrau- 
lic fill  made  previously  was  begun  on  March  26,  1930,  and  pipe-line 
suction  dredge  No.  86  began  placing  spoil  on  June  23.  By  the  end 
of  the  fiscal  year  the  filling  of  approximately  8  of  the  92  acres  in  the 
area  had  been  done. 

EQUIPMENT 

Service  of  excavating  equipment  during  the  year  was  as  follows: 
Three  15-yard  dipper  dredges  were  operated,  respectively,  6,  8,  and 
9  months;  one  20-inch  pipe-line  suction  dredge  was  operated  11 
months,  and  during  IOJjj  months  a  relay  pump  barge  was  operating  in 
connection  with  this  dredge;  a  24-inch  pipe-line  suction  dredge  was 
operated  during  11  months;  1  hydraulic  grader  was  operated  9% 
months;  2.  drill  boats,  11  months  each;  and  2  air  compressors  for 
4  and  6  months,  respectively.  The  following  craft  were  also  in  com- 
mission  throughout   the  year,  except  as  withdrawn  for  repairs  or 
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overhaul:  Two  250-ton  floating  cranes,  1  mobile  crane  boat,  5  .large 
and  3  small  tugs,  and  U)  Launches.  One  gasoline^tug,  property  of  the 
United  States  Army,  was  operated  for  4  months  in  connection  with 
ferry  sen  ice. 

The  Diesel-driven  tug  Indio  was  completed  by  the  mechanical 
division  on  December  28,  1929,  and  placed  in  service  as  tender  to  the 
suction  dredge  Las  duces.  The  Diesel-electric  tug  Trinidad  was 
transferred  from  the  marine  division  to  the  dredging  division  on 
June  30,  1930.  The  hull  of  the  launch  Tuna,  to  replace  the  Margaret, 
was  completed  by  the  mechanical  division  in  March,  the  engine  was 
installed  at  Paraiso  and  the  launch  placed  in  commission  in  May. 
Electrically  driven  air  compressor  barge  No.  29  was  placed  in  com- 
mission January  24,  1930.  The  house  from  the  old  dredge  Marmot 
was  installed  on  the  hull  of  barge  No.  171  to  provide  emergency  quar- 
ters for  men  working  at  isolated  places.  An  old  crane  was  installed 
on  the  bow  of  this  hull  for  miscellaneous  rigging.  This  wrork  was  com- 
pleted and  the  barge  placed  in  service  on  August  28,  1929. 

FERRY  SERVICE 

The  vehicular  ferry  across  the  canal  at  the  upper  end  of  Pedro 
Miguel  Locks  was  operated  365  days  during  the  year,  making  a  total 
of  10,246  trips  and  carrying  60,287  vehicles,  as  compared  with  40,868 
vehicles  in  1929  and  26,452  in  1928.  By  months  the  number  of  vehicles 
transported  ranged  from  3,424  in  August  to  7,910  in  April,  with  an 
average  of  5,024.  Effective  November  3,  1929,  service  was  amplified 
by  three  additional  round  trips  on  Sundays  and  holidays.  Additional 
ferry  service  was  inaugurated  February  9,  1930,  when  the  gasoline  tug 
was  replaced  by  a  steam  tug.  Under  the  newr  schedule,  continuous 
ferry  service  was  started  between  the  hours  of  6  a.  m.  and  9  a.  m.  and 
from  5  ]>.  m.  to  9  p.  m.,  and  hourly  round  trips  were  made  between 
the  hours  of  9  a.  m.  and  5  p.  m. 

SLIDES 

Slides  caused  no  interference  with  shipping  during  the  year.  A 
summary  of  the  more  important  slide  activities  is  presented  below; 
in  addition  to  the  slides  named  there  were  many  small  breaks  at 
various  points  through  Gaillard  Cut. 

West  Cvlebra  slide. — There  was  a  continual  movement  of  this  slide 
during  the  year.  A  maximum  movement  of  15.6  leet  was  recorded 
on  Reference  Point  No.  I,  and  an  average  monthly  movement  of  2.2 

feet  toward  the  canal  on  the  base  line  between  stations  1770  +  00  and 
1797  +  00  \Y.     The  dipper  dredges  Cascadas,  Paraiso,  and   QamboQ 

excavated   1-16, 300  cubic  yards  of  material. 

East  (  'nhhni  sll</< .      No  movement  of  this  slide  took  place  during  the 

year.     The  dipper  dredge  Paraiso  excavated  21,750  cubic  yards  of 

material   from   this  area  between  stations   1791+25  and    1795  +  25  E. 
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The  total  excavation  to  the  end  of  the  fiscal  year  from  east  and 
wot  Culebra  slides  was  29,378,260  cubic  yards. 

Oucaracha  slide.  -There  was  no  movement  of  Cucaracha  slide 
during  the  year.  The  north  face  of  Purple  Rock  broke  down  ia 
November,  102!),  due  to  disintegration.  The  total  excavation  to 
date  from  this  slide  is  9,299,752  cubic  yards. 

South  Cucaracha  slide. — A  general  movement  of  this  slide  occurred 
from  July  to  December,  1929.  On  August  11,  1929,  the  95-foot 
berm  broke  at  station  1819  +  00  E.,  carrying  20,000  cubic  yards  of 
material  into  the  canal.  The  dipper  dredges  Cascadas  and  Paraiso 
excavated  09,950  cubic  yards  of  material.  The  total  excavation  to 
date  from  this  slide  is  128,050  cubic  yards. 

Cucaracha  tillage  slide. — In  May,  1930,  this  slide  showed  move- 
ment between  stations  1840  +  00  and  1842  +  00  E.,  with  a  settlement 
of  5  feet  175  feet  east  of  the  east  prism  line  at  station  1841  +  00. 
No  material  entered  the  canal  prism.  The  total  excavation  to  date 
on  this  slide  is  106,800  cubic  yards. 

Cucaracha  Signal  Station  slide.- — There  was  some  surface  move- 
ment of  this  slide  throughout  the  year  and  some  breaking  up  of 
the  hard  rock  in  the  lower  portions  during  September,  1929.  The 
dipper  dredge  Paraiso  excavated  62,300  cubic  yards  of  material. 
The  total  excavation  to  date  on  this  slide  is  191,350  cubic  yards. 

West  Lirio  slide. — This  slide  was  involved  in  a  continuous  move- 
ment during  the  year.  The  dipper  dredges  Cascadas,  Gamboa,  and 
Paraiso  excavated  95,050  cubic  yards  of  material.  The  total  exca- 
vation to  the  end  of  the  fiscal  year  was  2,237,520  cubic  yards. 

East  Lirio  slide. — On  October  29,  1929,  this  slide  showed  move- 
ment between  stations  1723  +  00  and  1725  +  50  E.  The  dipper 
dredge  Paraiso  removed  3,700  cubic  yards  of  material.  The  total 
excavation  to  the  end  of  the  fiscal  year  was  399,912  cubic  yards 
(including  the  east  Empire  slide). 

East  barge  repair  slide. — There  was  no  movement  of  this  slide 
during  the  year.  The  dipper  dredge  Cascadas  excavated  52,150 
cubic  yards  of  material  remaining  in  this  area  from  slide  in  previous 
fiscal  year.  Excavation  on  this  slide  to  the  end  of  the  fiscal  year 
totaled  503,300  cubic  yards. 

Southwest  La  Pita  slide. — On  July  30,  1929,  a  break  occurred 
between  stations  1673  +  00  and  1674  +  00  W.  On  August  7,  1929,  an 
additional  break  occurred  from  station  1671  +  00  to  1675  +  00  W. 
Approximately  200,000  cubic  yards  of  material  were  in  motion  but 
only  20,000  cubic  yards  entered  the  canal  prism,  the  toe  extending 
to  75  feel  east  of  the  west  prism  line.  This  area  continued  to  move 
throughout    the    entire   year.     Large   bowlders   on   the   berm   were 
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broken  up  by  drilling  and  blasting,  air  for  the  drills  being  furnished 
by  the  crane  boat  La  Valley.  The  drill  boat  Teredo  No.  2  broke 
up  large  bowlders  which  had  entered  the  canal.  The  dipper  dredges 
Casadas,  Paraiso,  and  Gamboa  excavated  31,800  cubic  yards  of 
material  during  the  year.  The  total  excavation  to  the  end  of  the 
liscal  year  was  33,450  cubic  yards. 

West  Whitehouse  slide. — In  February  a  rock  point  at  station 
1617  +  00  W.  moved  over  into  the  west  prism  line  about  5  feet  at 
the  water's  edge,  the  45-foot  contour  moving  out  to  40  feet  east  of 
the  west  prism  line.  On  the  1st  of  March  this  slide  broke  back  to 
the  east  bank  of  the  Comacho  diversion,  285  feet  west  of  the  west 
prism  line.  Two  large  bowlders  were  pushed  60  feet  out  into  the 
channel.  In  May  the  Camacho  diversion  broke  through  into  this 
slide  at  station  1616  +  00  W.  Soft  material  washed  down  caused 
a  slight  shoaling  on  the  west  prism  line  at  station  1618  +  00  W.  The 
drill  boat  Teredo  ATo.  2  broke  up  11,200  cubic  yards  of  rock  and  the 
dredge  Gamboa  excavated  80,650  cubic  yards  of  material  during  the 
fiscal  year. 

AIDS   TO  NAVIGATION 

The  lighthouse  subdivision  continued  the  care  and  maintenance 
of  695  aids  to  navigation  in  the  canal  and  adjacent  wraters.  Of 
these  aids,  302  are  lighted  by  electricity,  126  by  acetylene  gas  and 
267  are  unlighted. 

Two  radiobeacons  were  installed  during  the  fiscal  year,  one  near 
the  west  end  of  Cristobal  mole,  in  the  Atlantic  entrance,  and  the 
other  at  Cape  Mala,  in  the  Pacific  entrance.  These  radiobeacons 
consist  of  two  triangular  80-foot  towers  and  a  small  frame  building 
housing  the  operating  apparatus.  The  Cristobal  mole  radiobeacon 
was  placed  in  operation  on  July  20,  1929.  The  two  towers  of  this 
beacon  are  approximately  92  feet  above  the  sea,  are  painted  hori- 
zontally in  successive  colors  of  yellow,  black,  and  white  and  are 
surmounted  by  a  fixed  red  light  consisting  of  a  cluster  of  three 
50-watt  electric  lamps.  The  Cape  Mala  radiobeacon  was  placed 
in  operation  on  September  11,  1929.  The  tops  of  the  towers  at 
this  beacon  are  approximately  125  feet  above  tin1  sea  and  are  un- 
lighted. Construction  work  on  these  beacons  was  performed  by 
the  constructing  quartermaster  of  the  Panama  Canal  under  super- 
vision of  representatives  from  the  Lighthouse  Bureau  of  the  Depart- 
ment of  Commerce,  who  handled  the  installation  of  machinery  and 
apparatus,  assisted  by  the  canal  lighthouse  subdivision  personnel. 

A  new  reinforced  concrete  tower,   11)0  feet  high,  was  erected  on  the 

bank  of  the  ( locoli  River,  12,744.1  feet  in  rear  of  old  range  tower  \o.  2. 

in  the   Pacific  entrance.     This  new    tower  was  designated   Balboa  968 

range  tower  No.  2;  the  old  Balboa  sea  range  tower  No.  1  was  dest  roved 

15740—30 1 
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by  dynamiting  od  December  7,  1929,  and  old  Balboa  sea  range  tower 
No.  2  was  remodeled  and  designated  Balboa  sea  range  tower  No.  1. 

The  gas  and  whistling  buoy,  known  as  the  fairway  buo}7-,  located  G.2 
miles  from  the  entrance  to  Cristobal  Harbor,  was  struck  and  sunk  by 
a  passing  outbound  ship  on  the  night  of  October  29,  1929.  The  spar 
buov  marker  located  nearby  was  also  lost  at  the  same  time.  Anew 
buoy  was  used  to  reestablish  this  aid  in  a  position  8%  miles  off  the 
enhance  to  Cristobal  Harbor  and  a  first-class  spar-buoy  marker 
placed  near  by  on  November  15,  1929. 

An  unwatched,  automatic  gas  lighthouse  was  established  on  South 
Fraile  Island,  to  the  south  of  Cape  Mala,  in  the  Pacific  approach,  on 
February  19,  1930,  replacing  the  sea  buoy  formerly  located  near  that 
position.  The  new  lighthouse  is  located  on  the  small  island,  about 
100  feet  northwest  of  the  main  island,  and  consists  of  a  375-millimeter 
acetylene-gas  lantern  surmounting  a  13-foot  steel  tower  set  on  an 
1 1-foot  concrete  pedestal.  The  tower  and  pedestal  are  painted  white; 
the  light  is  approximately  GO  feet  above  mean  high  water  and  is  visible 
for  15  nautical  miles. 

On  June  1,  1930,  the  red  sectors  were  removed  from  the  lantern  in 
the  Isla  Grande  Lighthouse  in  the  Atlantic  approach  to  the  Panama 
Canal.  This  changed  the  characteristic  of  this  aid  to  a  white  flash, 
making  the  present  characteristic  12  white  flashes  per  minute. 

Plans  and  materials  for  two  lighthouses,  one  at  Morro  Puercos  and 
one  at  Jicarita  Island  in  the  Pacific  approach  to  the  canal,  which  the 
Department  of  Commerce  plans  to  erect,  have  been  received  from  the 
Bureau  of  Lighthouses  in  the  United  States  and  are  at  present  stored 
at  the  lighthouse  depot  pending  commencement  of  the  actual 
construction. 

ACCIDENTS 

The  board  of  local  inspectors  conducted  investigations  and  sub- 
mitted reports  on  93  accidents  to  vessels  in  transit  through  the  canal 
or  in  its  terminal  ports.  The  number  of  accidents  in  which  the  esti- 
mated damages  amounted  to  SI, 000  or  more  was  17,  as  compared 
with  21  in  the  preceding  fiscal  year.  A  classification  of  the  93  acci- 
dents shows  the  following:  Struck  lock  wralls  or  fenders,  25;  struck 
wharves  or  wharf  piling,  25;  collision  between  ships,  10;  broke  chocks 
in  locks,  7;  struck  canal  bank,  7;  incidental  to  assistance  by  tugs,  6; 
struck  buoys,  4;  grounded,  2;  and  miscellaneous,  7. 

Following  is  a  brief  summary  of  the  more  serious  accidents,  in 
chronological  order: 
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Date 


1029 

Sept,   I 

Ocl    i 


Oct.  v- 


Oct.  18.. 


Oct.  23 
Oct.  29.. 


Jan.  1. 


Jan.  ."'.. 


Feb.  21 

Mir.  5 


Mar.  10 

.Mar.  14 

Do 


Mar.  is. 

Apr.    W. 

Do 


Maj  • 


Vessel 


e  Mara. 
Sydland 


Abraham  Lincoln... 


Betterton. 


AriguanJ . 
Volunteer 


Tsuj  ama  Maru. 


Bin  Bill. 


Ban  Diego.. 

IT.  S.  S.  California 


Nature  of  accident 


stnu-k  east  bank,  Qaillard  reach 

le  n!  canal  tug  which 

bad  attempted  to  cross  bow: 

Dam  el. 

Damage  to  tug 

i  lollided  with  S.  8.  Robin  Hood: 

Damage  to  Robin  Hood  

Damage  to  Abraham  Lincoln 

Touched  wooden  fender  at  Gatun  Locks 
center  wall. 

struck  gas  buoy,  Cristobal  Harbor 

Struck  and  sank  gas  and  whistling  buoy 
outside  ( Iristobal  i  [at  bur: 

Damage  to  vessel 

Renewing  buoy 


Collided  with  Steamship  Castilla: 

D    ci  cjc  to  Ste  unship  ( 'astilla 

Fire  and  explosion  while  taking  on  gaso- 
line fuel. 

struck  lock  approach  wall 

i  lollided  w  itb  dock,  Balboa: 

Damage  to  duck 

Damage  to  V .  S.  S.  California 

Australia...  .    Struck  canal  bank 

California Struck  lock  wing  wall 

silver  Yew .    Collided  with  Steamship  General  M.  H. 

Sherman: 
Damage  to  General  M.  II.  Sherman. 

Arana. Struck  cluster  pile 

Aconcagua   ..     .     .        Struck  lock  wing  wall _ 

San  Vincente.. Struck  buoy  in  Gatun  Lake: 

Damage  to  vessel. 

To  replace  buoy. 

[nnesmoor struck  oil  crib,  Balboa: 

Damage  to  vessel... 

Damage  to  oil  crib. 


Estimated 


i-ibility 
attributed  to- 


il no     Vessel. 


S.m    ^nama  Canal. 

3,800.00  lV(WfM] 
5,400.00  /  ****• 
l.ooo.oo  Do. 

1,070.00  i  Do. 


I.  100  00 

10,00 1 


2,500.00 

::.  ooo.  00 

1,  500.  00 

1,  12497 

2,  500.  00 
-  500  00 
1,  400.  00 


3,600.00 
1,560.00 

1.7011.00 

130.  00 
2,  120.  23 

1.  L50.00 
687.  00 


Do. 


Do. 
Do. 


Do. 


Do. 
Panama  Canal. 


Vessel. 

Panama  Canal. 


Vessel. 
Do. 


Under  the  established  practice  of  requiring  overdraft  vessels  to 
have  the  assistance  of  a  tug  in  transit  through  the  canal,  tug  service 
for  this  reason  was  furnished  to  114  vessels  bound  from  the  Pacific 
to  the  Atlantic  and  to  2  bound  from  the  Atlantic  to  the  Pacific,  a 
total  of  116. 

SALVAGE   OPERATIONS 

Commercial  salvage  companies  have  been  operating  in  the  areas 
adjacent  to  the  canal  since  192G,  and  upon  the  establishment  of  this 
arrangement  the  Panama  Canal  adopted  a  policy  of  not  undertaking 
salvage  operations  in  other  than  canal  waters  except  where  lives  are 
endangered  or  great  emergency  exists.  The  only  salvage  operation 
with  canal  equipment  during  the  fiscal  year  1930  was  the  recovery  of 
two  barges  reported  adrift  in  the  Caribbean  Sea.  These  barges  were 
picked  up  by  the  Panama  ('anal  tug  Favorite  on  May  27,  1929,  about 
65  miles  off  Cristobal  and  towed  into  port.  On  September  22,  1929, 
the  Favorite  cleared  Cristobal  bound  for  Puerto  Colombia  to  assist 
the  M.  S.  Annie  Johnson,  which  was  aground  off  thai  port;  while 
the  tug  was  en  route  on  the  morning  of  September  23,  it  was  ordered 
by  radio  to  return  to  Cristobal  as  the  vessel  had  been  floated. 
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RULES   AND  REGULATIONS 

The  rules  and  regulations  for  the  navigation  of  the  Panama  Canal 
and  adjacenl  waters  effective  January  1,  1926,  issued  under  Executive 
order  of  September  25,  1925,  were  supplemented  or  amended  during 
the  year  by  four  supplements  referring  to  the  following  subjects: 
Transit  of  passenger  steamers;  vessel  inspection  service;  unloading 
of  small  arms,  ammunition,  etc.;  documents  required  of  vessels 
transiting  and  from  those  not  transiting. 


SECTION  II 
BUSINESS  OPERATIONS 

A  detailed  statement  of  the  expenses  (including  depreciation), 
revenues,  and  profit  or  loss  on  the  various  subsidiary  business  opera- 
tions conducted  by  the  Panama  Canal  will  be  found  in  Table  No.  23, 
Section  V,  of  this  report.  The  total  net  profit  on  these  operations 
was  $700,971.60,  as  compared  with  $737,850.26  in  the  preceding  year 
and  $736,719.43  in  1928. 

The  business  operations  of  the  Panama  Railroad  Co.  on  the  Isth- 
mus yielded  an  additional  profit  of  $1,523,874.82.  In  1929  this  reve- 
nue was  $1,693,873.17,  and  in  1928  it  was  $1,600,283.61.  Details 
pertaining  to  the  major  business  units  of  both  the  Panama  Canal  and 
the  Panama  Railroad  are  discussed  briefly  in  the  following  paragraphs: 

MECHANICAL  AND  MARINE  WORK 

During  the  past  fiscal  year  the  volume  of  marine  repair  work  per- 
formed for  outside  agencies  and  particularly  such  work  performed 
for  commercial  steamships  transiting  the  canal  has  shown  a  consider- 
able decline.  Work  for  other  interests,  however,  increased,  and 
there  have  been  no  violent  fluctuations  in  the  force  employed,  the 
month-to-month  variation  never  exceeding  1%  per  cent  of  the  total 
force.  At  the  end  of  the  year  1,428  men  were  employed  as  com- 
pared with  1,447  men  at  the  end  of  the  previous  fiscal  year.  The 
recent  world-wide  economic  depression  has  been  felt  severely  by 
shipping  and  is  reflected  by  it  in  lower  standards  of  maintenance 
and  a  rather  close  polic}^  toward  repairs  and  betterments.  This 
condition  is  transitory,  but  for  the  time  being  the  effects  are  being 
felt  distinctly.  Marine  repair  work  constitutes  one  of  the  largest 
sources  of  revenue  to  the  mechanical  division,  and  its  temporary  loss 
is  a  serious  matter. 

The  value  and  class  of  work  done,  and  the  source  of  the  same,  for 
1930,  as  compared  with  the  two  preceding  years,  are  shown  in  the 
following  table: 


1928 

1930 

IMOI  NT  OK  WORK  COMPLETED 
Man  no 

1,712.23 

711.38 

120,665.  It 

263, 596.  27 

-,  321.50 
620,300.  "(i 
387,  578.  99 
IS-l.  119.  r.l 

$1,964,  834.  17 

Railroad 

648,  13ft  II 

Sundries 

156,  wa  11 

Stock  matei  i-ii- 

309.  - 

Total 

3,  539,  685. 02 

3,  260,  740.  50 

3,  37' 

ORIGIN   ok   WORK   c  "Mi  : 

iii'ii\  [duals  and  comp  .<  le          

814,24 1 

1.771.  184.85 
603,832.  in 
347.  1 

810,335.67 

1,350,375.87 

010.21 

432,  018.  75 

614,  158.01 

The  1                     rial 

1.  lii- 

'1  ( '(I 

293.95 

Other  depart!)  ants  "f  i  oited  States  Govern] 

597.  714.  78 

Total 

3,  539,  685.  02 

3.  260,  740.  50 

3,  379,  245.  63 

1  Includes  Panama  Railroad  steamship  line. 
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DRY    DOCKS    AND    MARINE    WORK 


A  total  of  191  vessels  were  dry-docked  during  the  year,  89  at 
Balboa  and  102  at  Cristobal.  A  classification  of  these  vessels 
follow.-: 


Panama  Canal  equipment - 

U.  B.  Navy  vessels. _ 

II.  S.  Army  vessels 

Other  United  States  <io\enmu'iit  vessels 

:  Railroad  vessels -- 

Commercial  line  vessels. 

Total --.. 


Balboa 


Cristobal 


102 


Total 


43 

15 

5 

2 

7 
119 


1<)1 


The  average  gross  tonnage  of  commercial  vessels  docked  at  Balboa 
was  2,886  and  at  Cristobal  432.  The  days  in  which  there  were  no 
vessels  in  dry  dock  at  Cristobal  numbered  79,  at  Balboa  1. 

The  United  States  Navy  has  adopted  a  new  policy  of  undertaking 
general  repairs  only  once  each  18  months  instead  of  annually,  as 
heretofore,  dry-doeking  its  ships  every  9  months  lor  cleaning,  painting, 
and  minor  repairs.  As  a  result,  all  submarines  now  based  at  Coco 
Solo,  with  the  exception  of  the  U.  S.  S.  S-20,  which  is  too  large  for 
the  Cristobal  Dry  Dock,  will  hereafter  be  overhauled  at  the  Cristobal 
shops.  Arrangements  have  been  made  with  the  naval  authorities 
to  so  space  the  overhauls  of  naval  ships  that  the  Cristobal  shops  will 
always  have  one  ship  undergoing  overhaul. 

Ships  of  the  Special  Service  Squadron,  transient  Navy  ships,  and 
various  ships  of  the  Battle  Fleet  and  Control  Force  in  these  waters 
during  the  first  months  of  the  calendar  year  were  given  running  repairs. 

Modified  propeller  guards  for  light  cruisers  were  fitted  on  the 
U.  S.  S.  Memphis,  and  tried  out  during  a  run  through  Gatun  Locks, 
south  and  north  bound.  The  guards,  as  at  present  designed,  will 
give  satisfactory  service  against  all  locations,  except  the  north 
approach  wall  to  Gatun  Locks,  where  the  arch  construction  renders 
the  guards  useless.  The  problem  of  fitting  portable  guards  to  light 
cruisers  for  passage  through  the  Panama  Canal  is  still  being  studied. 

Operating  repairs  to  United  States  Army  tugs  and  mine  planters 
and  miscellaneous  repairs  to  Army  launches  were  carried  out  during 
the  year. 

The  usual  run  of  emergency  and  voyage  repairs  was  carried  out  for 
commercial  vessels  during  the  fiscal  year.  There  were  no  partic- 
ularly noteworthy  repairs  of  this  kind  with  the  possible  exception 
of  the  renewal  of  the  stern  tube  of  the  M.  S.  Caliche.  This  repair 
was  accomplished  at  a  cost  and  time  equal  to  the  best  bids  received 
by  the  owners  from  the  ship  repair  plants  at  New  York  City.  Only 
10  Maracaibo  oil  tankers  were  overhauled  during  the  year,  as  against 
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17  during  each  of  the  two  preceding  fiscal  years.  The  marine  railway 
on  Lake  Maracaibo  and  the  dry  dock  at  Curacao,  both  owned  by  oil 
companies,  are  attracting  most  of  this  business  away  from  the 
Panama  Canal  due  to  the  saving  of  the  time  necessary  for  the  run 
from  Maracaibo  to  Panama  and  return.  The  oil  tank  steamship 
Camden  of  the  United  Fruit  Co.  was  overhauled  by  the  Balboa  shops 
during  the  fiscal  year.  The  superintending  engineer  expressed 
himself  as  being  satisfied  that  the  time  of  overhaul  was  as  short  as  it 
would  have  been  in  Mobile  (the  usual  place  of  overhaul);  that  the 
cost  was  as  lowr  as  could  have  been  obtained  by  competitive  bidding; 
that  the  quality  of  the  work  was  better,  and  that  the  company  had 
saved  10  transit  days  between  Curacao  and  New  Orleans.  All  of 
the  tanks  of  this  tank  ship  were  cleaned  by  the  chemical  process 
introduced  by  the  mechanical  division  two  years  ago,  and  so  exten- 
sively used  by  it  for  fuel-tank  cleaning  on  submarines.  The  Camden 
was  the  first  commercial  oil  carrier  on  which  the  division  used  the 
process  for  general  tank  cleaning.  This  75,000-barrcl  tanker  was 
cleaned,  gas  free,  in  four  days,  at  a  cost  of  S3, 300.  It  is  estimated 
that  both  time  and  cost  were  cut  in  half  by  the  method  used. 

Besides  the  routine  overhauls  and  repairs  to  the  dredging  division 
fleet,  the  remodeling  of  3,000-yard  barge  No.  140  was  completed. 
Barge  No.  136  was  fitted  with  the  altered  dropped  strongbacks.  The 
60-foot,  120  horsepower  Diesel  tender  India  was  completed  and 
proved  fco  be  a  very  successful  type.  Old  coal  barge  No.  2',)  was 
converted  to  an  air  compressor  barge  during  the  fiscal  year. 

The  l".  S.  Tuna,  a  35-foot  all-steel  galvanized  launch,  was  built 
for  the  dredging  division.  This  was  built  partly  to  develop  the  pos- 
sibilities of  sleel  hulls  as  against  wooden  ones.  The  templates  for 
this  boat  have  been  kept  and  permit  duplication  at  a  lower  cost. 

Besides  operating  repairs  to  the  launches  of  the  fortification  divi- 
sion, the  U.  S.  Winslow,  a  36-foot  motor  launch  was  built  at  the 
Balboa  shops  for  that  division. 

Considerable  drafting  and  planning  work  for  the  two  Diesel  ferries 
for  the  Panama  Canal  has  been  done  during  the  year  and  the  general 
plans  are  complete;  the  Diesel  engine  specifications  have  been  written 
and  tenders  invited;  the  steel  hull  material  is  on  order;  and  final 
specifications  for  auxiliaries  are  in  course  of  preparation.  Construc- 
tion of  the  ferries  will  he  begun  immediately  after  the  appropriation 
becomes  available. 

OTHER   WORE 

Two  new    towing  locomotives  were  completed  during  the  year  and 

delivered  to  the  Atlantic  locks  on  June  1.     Two  other  locomotives 

are  under  construction  and  are  scheduled  for  delivery  August  1.  1930. 
Production  was  begun  of  nineteen  76-inch  cylindrical  valves  for  re- 
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placement  purposes  on  the  Gatun  Locks.  These  are  of  the  new 
pattern  fitted  with  renewable  bronze  seats  and  wearing  shoes.  They 
are  for  placement  during  the  1931  overhaul  and  will  complete  the 
replacement  of  all  cylindrical  valves  (120  in  number)  on  the  various 
locks.  At  the  Balboa  shops  manufacture  was  begun  of  3,200  man- 
ganese bronze  rollers  for  the  roller  trains  which  form  a  bearing  to 
relieve  the  travel  of  the  main  flooding  valves  at  the  locks.  They 
will  be  produced  for  about  !*s,000  less  than  if  purchased  in  the  United 
States.  These  particular  rollers  are  for  installation  at  Gatun  during 
the  1931  overhaul.  Two  sets  of  apparatus  are  being  made  for  re- 
moving and  replacing  lock  gates,  duplicating  the  single  set  furnished 
the  locks  organization  in  1929.  This  will  enable  the  locks  force  to 
remove  three  pairs  of  gates  at  a  time  during  the  1931  overhaul. 
A  considerable  variety  of  valve  seals,  wearing  strips,  seals,  and  other 
repair  parts,  amounting  to  a  large  volume,  is  being  manufactured  at 
the  shops  from  special  material  for  use  in  the  overhaul  of  Gatun 
Locks. 

Two  10,000-barrel  capacity  gasoline  storage  tanks  were  fabricated 
and  erected  at  the  Balboa  tank  farm  for  the  general  storekeeper  and 
two  5,000-barrel  tanks  at  Mount  Hope.  Electric  welding  was  used 
throughout  in  putting  the  tanks  together,  there  being  not  a  single 
rivet  either  in  the  tanks  or  their  appurtenances.  The  mile  and  a  half 
dredge  pipe  line,  with  its  pontoons  and  specials,  which  was  under 
construction  during  the  last  fiscal  year,  was  completed  during  the 
early  part  of  the  fiscal  year.  A  further  lot  of  miscellaneous  dredge 
pipe  and  a  number  of  pontoons  were  subsequently  made  at  the  Balboa 
shops  and  a  considerable  supplemental  order  of  shore  pipe  at  Cristobal. 
In  addition  to  spud  repairs,  a  new  steel  spud  of  special  design  was 
built  for  the  Diesel  dredge  Las  Cruces.  Due  to  the  difficulty  of 
obtaining  the  very  large  timbers  used  for  the  1-piece  wooden  spuds 
of  dredge  Xo.  86,  an  experimental  sectionally  built  spud,  made  up 
of  mill  dimension  timbers,  was  built  and  proved  successful.  It  is 
expected  to  modify  the  design  and  build  others.  It  costs  less  in 
material  and  more  in  labor  than  the  single-piece  spud.  The  total 
costs  appear  somewhat  close  to  each  other,  but  at  the  same  price 
there  are  several  collateral  advantages  in  favor  of  the  built-up  spud. 
The  repair  facilities  of  the  shops  were  several  times  able  to  prevent 
a  Bhutdowrj  of  work  on  the  Madden  Road  when  equipment  broke 
down.  An  alteration  was  devised  and  carried  out  which  made  the 
power  -creed,  lor  surfacing  this  road,  readily  adjustable  with  a 
gradual  transition,  to  the  varying  width  of  the  road  at  curves.  It 
functioned  very  well,  although  it  was  reported  from  the  Lnited  States 
that   this  feature  could  not  be  arranged. 

The  third  of  the  four  new  passenger  coaches,  under  construction 
for  the   Panama   Railroad,  was  completed  and  delivered  during  the 
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year  and  the  fourth  begun.  At  the  instance  of  the  sanitary  author- 
ities a  new  form  of  drinking-water  cooler  was  developed  and  success- 
fully tried  for  use  in  passenger  coaches.  This  is  a  type  to  obviate 
placing  the  ice  directly  in  the  drinking  water  by  passing  the  water 
through  a  coil  surrounded  by  ice.  It  has  been  adopted  as  standard 
and  its  substitution  authorized  in  all  passenger  cars. 

PLANT 

The  equipment  and  buildings  at  the  Balboa  and  Cristobal  shops 
have  been  maintained  in  satisfactory  condition.  The  actual  amount 
spent  for  repairs  and  maintenance  thereof  during  the  year  was 
$122,598.53,  compared  with  $97,172.17,  expended  during  the  previous 
fiscal  year.  The  amount  in  reserve  for  repairs  at  the  end  of  the 
fiscal  year  1930  was  $14,619.81  less  than  at  the  beginning  of  the  year. 

The  new  roof  reported  in  the  last  annual  report  as  having  been 
applied  to  the  instrument  repair  shop  at  Balboa  developed  numerous 
leaks  over  the  corrugated  asbestos  portion;  the  skylights,  however, 
being  entirely  tight.  This  deficiency  is  individual  and  not  inherent 
in  the  material.  The  leaks  have  been  stopped  for  the  time  being  with 
roofing  putty,  and  probably  a  special  paint  can  be  applied  over  the 
whole  roof  to  seal  them.  A  study  of  the  situation  with  regard  to 
corrosion  of  the  metal  parts  of  freight  cars,  and  particularly  to  the 
t lucks  and  the  underneath  portions  of  the  frames,  indicated  that 
more  attention  is  required  in  the  way  of  paint  protection.  To  obtain 
adequate  protection,  it  is  necessary  to  remove  the  old  paint  before 
applying  the  new,  and  it  was  decided,  after  various  experiments,  that 
the  cheapest  and  most  effective  means  of  cleaning  was  by  the  sand 
blast.  Accordingly,  a  sand-blast  house,  large  enough  to  contain  one 
car  and  confine  the  dust  during  sand  blasting,  was  built  near  the  car 
shop  at  Balboa,  and  the  sand-blast  cleaning  of  cars  is  now  a  regular 
procedure.  The  framework  of  this  shed  was  made  of  scrap  structural 
steel  and  the  roof  and  sides  of  salvaged  car  siding. 

It  was  foreseen  several  years  ago  that  the  air  lines  outside  of  the 
mechanical  division  premises  would  have  to  be  abandoned  and  sub- 
stitution made  of  small  automatically  operated  electrically  driven  air 
compressors  at  various  points  supplied  by  these  lines.  On  June  30, 
1930,  the  abandonment  of  these  corroded  and  badly  leaking  outside 
air  mains  \\;i>  effected  at  Balboa,  the  various  divisions  concerned 
having  meanwhile  supplied  themselves  with  compressors  of  the  garage 
type.  The  air  mains  of  the  mechanical  division  from  Mount  Hope 
to  the  Cristobal  docks  and  various  points  in  the  Mount  Bope-ColoD 
area  h;i\e  developed  a  similar  condition  and  will  shortly  require 
abandonment.  For  its  own  use  outside  the  Cristobal  shops,  the 
mechanical  division  has  acquired  two  portable  air  compressors 
mounted  on  automobile  chassis  with  pneumatic  wheels  and  steeling 
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gear.  A  gasoline-driven  electric  welding-outfit  has  also  been  acquired 
and  this  is  similarly  mounted  with  pneumatic  tires,  but  without 
springs,  steering  gear,  or  other  refinements. 

In  rebuilding  the  machine  shop  and  the  sheet-metal  shop  at  Cris- 
tobal, a  number  of  new  machine  tools  have  been  acquired  to  replace 
obsolete  or  worn-out  tools  in  the  old  shops,  and  many  of  the  larger 
old  tools  have  been  rebuilt  and  motorized.  Roughly,  the  new  shops 
will  have  about  one-third  new  tools,  one-third  rebuilt  tools,  and  one- 
third  old  tools,  most  of  the  latter,  the  more  recent  acquisitions.  One 
important  new  tool  was  acquired  for  the  new  Cristobal  machine  shop. 
This  is  a  planer  to  take  work  up  to  5  feet  in  width  and  5  feet  in  height 
with  a  24-foot  stroke.  The  length  of  the  new  planer  is  somewhat 
unusual  but  was  chosen  to  take  the  guide  strips  in  use  at  the  locks. 
Owing  to  the  millwork  for  building  construction  now  performed  at 
the  Balboa  shops,  modern  equipment  for  dressing,  mortising,  and 
sanding  planing-mill  products  was  acquired  and  installed.  This 
equipment  both  speeds  up  the  work  and  reduces  the  unit  cost.  Dur- 
ing the  year  a  new  25-ton  saddle  tank  locomotive  was  acquired  and 
put  in  service  at  the  Balboa  shops  for  switching  within  the  shop 
area,  and  the  20-ton  locomotive,  No.  401,  originally  acquired  in  1883, 
was  retired. 

The  building  for  the  new  machine  shop  at  Cristobal  was  completed 
during  the  year  except  for  one  corner  and  is  now  partly  equipped  and 
in  use.  In  a  short  while  it  will  be  possible  to  move  the  remaining 
machine  tools  from  the  old  machine  shop  and  demolish  the  remaining 
portion  of  that  structure.  The  building  for  the  new  forge  shop,  pipe 
shop,  and  sheet-metal  shop  was  erected  except  for  the  bays  at  the 
end  where  the  old  machine  shop  interferes.  Tools  are  now  being  set 
in  the  blacksmith  end  of  this  shop.  The  structural  steel  has  been 
fabricated  for  the  combined  air  compressor,  pump  house,  and  power 
plant,  and  this  structure  will  be  erected  and  the  machinery  moved 
into  it  during  the  coming  dry  season. 

When  the  air  compressor  building  is  completed,  most  of  the  diffi- 
culties of  reconstructing  the  Cristobal  shops  will  be  over,  as  the  present 
group  of  buildings  constitute  a  self-contained  group.  They  have  had 
to  be  built  on  the  sites  occupied  by  other  buildings  while  maintaining 
the  service  of  the  hitter.  The  remaining  buildings  may  be  taken  in 
hand  separately;  they  occupy  different  sites,  and  the  old  buildings 
can  he  retained  intact  until  the  new  ones  are  ready  in  each  instance. 

FINANCIAL 

The  mechanical  division  earned  net  revenues  of  $50,111.63  during 
the  year,  after  withholding  a  reserve  of  $100,908.11  for  improve- 
ments at  Cristobal.  Local  reserves  as  of  June  30,  1930,  for  replace- 
ments of  machinery  and  equipment,  Cristobal  Dry  Dock,  repairs  to 
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equipment  and  buildings,  improvements  to  Cristobal  shops,  and 
gratuity  for  employees'  leave  totaled  $531,818.46,  as  compared  with 
$628,381.60  at  the  end  of  the  fiscal  year  1929. 

COAL 

The  sales  of  coal  from  the  plants  at  Cristobal  and  Balboa  totaled 
282,569  tons  during  the  year,  as  compared  with  305,434  tons  during 
the  year  1929  and  340,774  tons  during  1928.  In  continuation  of  the 
policy  of  filling  Navy  coal  requirements  from  the  dry-coal  stock  of 
the  Panama  Railroad  on  the  Isthmus,  30,000  tons  were  transferred  to 
the  Navy  dining  the  year  at  the  cost  in  pile  to  the  railroad.  The 
selling  prices  of  coal,  $8  per  ton  at  Cristobal  and  $11  per  ton  at  Balboa, 
were  continued  without  change  throughout  the  year. 

FUEL  OIL,  DIESEL  OIL,   GASOLINE,   KEROSENE 

General  comment. — The  handling  of  mineral-oil  products  resulted  in 
net  profits  of  $146,998.81  after  deduction  of  operating  expenses  and 
fixed  capital  charges.  All  deliveries  to  and  from  tanks,  for  private 
companies  as  well  as  for  the  Panama  Canal  and  the  United  States 
Navy,  continued  to  be  handled  during  the  year  through  the  pipe  lines 
and  pumping  plants  of  the  Panama  Canal  at  Balboa  and  Mount 
Hope  (Cristobal). 

At  the  Balboa  oil-tank  farm  two  electric-welded  10,000-barrel  steel 
tanks  with  floating  roofs  for  gasoline  were  erected  and  numbered  123 
and  124,  and  1,900  feet  of  6-inch  pipe  were  installed  to  connect  these 
two  tanks.  Dock  No.  4  was  converted  to  a  discharging  station  by 
relocating  one  10-inch  fuel-oil  line  to  Diesel  oil  and  connecting  it  to 
Dock  No.  6  Diesel-oil  line.  Two  12-inch  fuel-oil  lines  from  plant  to 
Dock  No.  4  with  lateral  lines  on  dock  and  cross  connections  were 
constructed.  An  8-inch  gasoline  line  from  main  line  on  tank  farm 
was  constructed  to  Dock  Xo.  4  and  a  6-inch  kerosene  line  from  tank 
No.  113. 

At  Mount  Hope  two  electric-welded  5,000-barrel  steel  tanks  for 
gasoline  were  erected  and  numbered  156  and  157,  and  one  6-inch 
gasoline  pipe  line  was  installed  front  Dock  No.  13  to  connect  with 
these  two  tanks.  A  12-inch  fuel-oil  line  was  installed  from  the  plant 
to  the  coaling  plant,  and  a  10-inch  fuel-oil  line  to  the  coaling  plant 
was  repaired  and  buried  and  converted  to  a  Diesel-oil  line.  A  new 
80,000-barrel  fuel-oil  tank  is  being  erected  on  site  NO.  45  for  the 
Asiatic  Petroleum  Storage  Co.,  and  it  is  expected  that  this  tank  will 
be  completed  about  the  middle  of  the  coming  fiscal  year. 

At  the  close  of  the  year  the  total  storage  capacity  on  the  Isthmus 
for  gasoline  was  108,000  barrels;  and  for  fuel  and  Diesel  oil  the  storage 
capacity  remained  as  reported  last  year;  thai  is.  2,361,040  barrels 
1,246,540  barrels  at  Balboa  and  1. 11  1,500  barrels  at  Mount  Hope. 
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Fuel  oil.     The  volume  of  fuel  oil  bandied,  including  receipts,  issues, 
and  miscellaneous  transfers,  is  shown  by  the  following  tabulation: 


•  lana] 

the  Panama  Canal -.- 

Pumped  for  Individuals  and  companies 

Sold  By  the  P  'I        

Miscellaneous  transfers    — , — 

Total 


Balboa 


6,299,237 


Mount 
Hope 


Total 


Barrels 

Barrets 

Barrels 

I  12,754 

499, 869 

254,  402 

72.  100 

326, 502 

:..i  25,5^  . 

7, 050. 675 

12,682,262 

6, 928 

7,007 

13,935 

55,  225 

16,  1  1 1 

71.359 

,294,670       13,593,907 


The  number  of  ships  handled  in  connection  with  receipts  and  issues 
of  fuel  oil,  Diesel  oil,  and  gasoline  totaled  2,487,  of  which  56  were 
Panama  Canal  craft.     Diesel  oil  was  supplied  to  598  ships. 

Diesel  oil. — Sales  of  Diesel  oil  to  vessels  by  the  Panama  Canal 
totaled  2,133  barrels,  and  sales  made  by  the  various  private  companies 
aggregated  1,419,650  barrels. 

Gasoline.- — During  the  fiscal  year  2,717,447  gallons  of  gasoline  were 
received  by  the  Panama  Canal  for  bulk  storage;  of  this  921,307  gallons 
were  stored  in  tanks  at  Mount  Hope  and  1,796,140  gallons  were  stored 
in  tanks  at  Balboa.  Bulk  gasoline  wTas  not  sold  to  vessels  during  the 
year.  Storage  space  available  for  gasoline  is  83,000  barrels  at  Balboa 
and  25,000  at  Mount  Hope,  a  total  of  108,000  barrels. 

Kerosene. — Kerosene  shipments  received  in  bulk  aggregated  824,455 
gallons;  of  this  amount,  297,677  gallons  wrere  stored  at  Mount  Hope 
and  526,778  gallons  at  Balboa. 

SHIP  CHANDLERY  AND   OTHER  STOREHOUSE  SUPPLIES 

The  operation  of  the  storehouses  was  continued  under  the  same 
policy  as  during  preceding  years,  and  inventory  values  were  held 
down  to  the  lowest  practicable  figure.  The  value  of  stock  on  hand  at 
all  storehouses  at  the  end  of  the  year,  exclusive  of  scrap  and  obsolete 
materials,  was  $5,116,669,02,  and  in  the  hands  of  canal  and  business 
divisions  $198,626.76,  or  a  total  of  $5,315,295.78.  The  total  value  of 
all  materials  received  on  requisition  from  the  United  States  during 
the  year  was  $5,589,728.93;  of  that  amount  $4,708,675.23  worth  was 
placed  in  storehouses  for  withdrawal  as  needed  and  $881,053.70  worth 
was  delivered  direct  to  divisions.  Local  purchases  were  made  to  the 
value  of  $740,784.63.  Scrap  and  obsolete  stock  remaining  on  hand  at 
the  end  of  the  year  were  valued  at  $84,006.07,  and  during  the  j^ear 
7n  net  tons  of  American  -crap  iron  were  sold  and  delivered  locally. 

The  general  storehouse  at  Balboa  (including  the  medical  store- 
house), and  the  blanch  storehouses  at  Paraiso  and  Cristobal  handled 
a  total  of  168,493  requisitions  and  foreman's  orders  during  the  year. 
The  value  of  all  issues  lor  the  year  was  §6,301,608.15.     Material  and 
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supplies  sold  to  steamships,  employees,  and  others  aggregated  $1,089,- 
999.69  and  involved  92,360  separate  sal<  s. 

Native  hardwood  lumber  operations  were  continued  as  during  the 
preceding  year,  and  326,069  hoard  feet  of  logs  were  purchased,  as 
compared  with  99,939  board  feet  during  1929.  In  addition,  125  hard- 
wood crossties  and  207,310  board  feel  of  native  lumber  were  purchased 
from  local  contractors. 

PURCHASES  AND  SALES  IN  THE  UNITED  STATES 

As  in  the  past,  the  principal  purchases  of  supplies  during  the  year 
-were  made  by  the  Washington  office.  Branch  offices  in  charge  of 
assistant  purchasing  agents  were  continued  at  New  York,  New  Orleans, 
and  San  Francisco,  and  the  personnel  at  these  offices  also  acted  as 
receiving  and  forwarding  agents  for  materials  forwarded  to  the 
Isthmus  from  their  respective  ports. 

The  large  majority  of  purchases  are  made  for  delivery  on  the 
Isthmus,  in  accordance  with  the  long-established  policy  of  permitting 
competition  for  the  canal's  requirements  on  even  terms  in  all  sections 
of  the  country.  Inspection  of  materials  has  been  continued,  as  here- 
tofore, by  a  corps  of  inspectors  in  the  field,  assisted  as  occasion  requires 
by  officials  of  technical  branches  of  the  Government.  The  number  of 
orders  placed,  8,003,  was  greater  by  514,  or  6.86  per  cent,  than  in  the 
fiscal  year  1929.  The  total  value  of  orders  placed  during  the  year 
was  $5,522,614.83,  as  compared  with  $5,010,001.04,  for  the  fiscal 
year  1929,  an  increase  of  $512,613.79  in  value.  Included  in  this  total 
were  requisitions  for  medical  and  hospital  supplies  handled,  as  in  the 
past,  by  the  Washington  office  through  the  medical  section,  New 
Yoik  general  depot,  United  States  Army,  Brooklyn,  and  purchases 
by  assistant  purchasing  agents  in  New  York  and  New  Orleans.  The 
grand  total  for  the  purchases  of  materials  and  supplies  by  orders  placed 
in  the  United  States  by  and  under  the  direction  of  the  Washington 
office  since  1904  aggregates  $209,867,989.98,  of  which  $205,864,547.35 
represents  orders  placed  by  the  Washington  office  direct  and 
$4,003,442.63  orders  placed  by  branch  agencies,  which  latter  amounted 
to  $105,295.50  in  the  fiscal  year  1930.  The  force  of  the  purchasing 
organization  in  the  United  States  was  not  increased  during  the  year 
and  at  times  was  taxed  to  capacity  to  take  care  of  the  volume  of  work, 
with  considerable  overtime  required. 

In   the  assistant    auditor's  office    13,157   claims   were    handled    and 

correspondence  was  conducted  relative  thereto,  including  l.'.l  which 
remained  over  from  the  preceding  year.  This  indicates  an  increase 
over  1929  of  498  claims  received,  while  there  were  examined  and  passed 
for  payment    1 1  J  more  claims  than  during  the  preceding  year. 

During  the  year  11,714  disbursement  vouchers,  amounting  to 
$6,1  17,517.99,  and  .">•_' 7  collection  vouchers,  amounting  to  $343,201.49, 
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were  prepared.  Id  addition  to  the  collection  vouchers  19  collections, 
amounting  to  $40,207,  were  made  by  transfer  of  appropriations 
through  (lie  General  Accounting  Office,  making  the  total  amount 
collccled  $383,408.49  on  546  accounts.  There  was  an  increase  of  234 
in  the  number  of  disbursement  vouchers,  with  an  increase  in  disburse- 
ment^ of  $726,592.38,  as  compared  with  the  last  fiscal  year.  There 
was  a  decrease  of  six  in  the  number  of  collections  with  an  increase  of 
$80,268.25  in  the  amount  collected. 

During  the  year  80  contracts  were  prepared,  amounting  to  $2,600,- 
091.33.  This  is  an  increase  of  9  contracts  and  an  increase  of  $284,- 
151.66  in  amount,  as  compared  with  the  fiscal  year  ended  June  30, 
1929. 

The  sale  of  surplus  canal  material  by  the  purchasing  department  in 
Washington  during  the  fiscal  year  1930  amounted  to  $33,566.82, 
based  on  10  sale  orders,  as  compared  with  $102,556.84  during  the 
fiscal  year  1929,  based  on  13  sale  orders. 

In  representing  the  Panama  Canal  in  the  United  States,  the  Wash- 
ington office  handled  extensive  correspondence  and  maintained  repre- 
sentation on  various  Government  boards  and  coordinating  commit- 
tees, in  addition  to  contacts  with  other  governmental  departments 
and  business  interests  with  reference  to  canal  activities. 

HARBOR  TERMINALS 

The  total  revenue  from  harbor  terminal  operations  during  the 
fiscal  year  amounted  to  $1,666,743.81;  the  operating  expenses  were 
$1,334,806.36,  leaving  a  net  revenue  of  $331,937.45,  as  compared  with 
$404,793.16  last  year,  a  decrease  of  $72,855.71  for  the  year.  There 
were  1,686,464  tons  of  cargo  stevedored  and  transferred  this  year,  as 
compared  with  1,936,270  tons  in  1929,  a  decrease  of  249,806  tons  for 
the  year;  3,801  cargo  ships  and  995  banana  schooners  were  handled, 
and  agency  service  was  furnished  to  278  commercial  vessels. 

A  comparison  of  cargo  tonnage  handled,  gross  and  net  revenue 
from  terminal  activities,  etc.,  for  the  past  three  years  is  given  in  the 
tabulation  below: 


Tons  i  lored 

ii  i''i. ._ 

lored 

Tons  ol  cargo  bandied  and  trail 

nue  per  ton  bandied 



iperating  te\  enue 

lense - 

enue         . 


330,  392 

$0.  377fi 

mi.  2623 

1,336,611 

$0.  7801 
$1,603,266.  98 
$1,271,580.34 

*:s3i,f.xti.  i»-i 
79.31 


1929 


37(i,9.r>9 

$0.  3070 

$0.  2028 

1,659,311 

$0.8608 

$0  7618 

$1,869,551.68 

$1,464,758.42 

$404,  7: 8.  16 

78.  23 


1930 


339, 200 

$0.  2775 

$0.  2582 

1,347,264 

$0.  7OS0 

$1,606,743.81 

$1,334,806.36 

$331, 937.  45 

80.  OS 
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COMMISSARY  DIVISION 

The  operations  of  the  commissary  division  were  continued  along 
the  same  lines  as  in  previous  years,  and  the  general  organization  re- 
mained the  same. 

The  established  policy  of  confining  purchases  to  the  United  States 
was  continued  as  far  as  practicable.  Due  to  local  conditions  and  the 
fact  that  a  huge  percentage  of  the  silver  employees  are  West  Indian 
negroes,  it  is  necessary  for  the  commissary  division  to  stock  a  certain 
quantity  of  foreign  products  for  which  these  people  express  a  definite 
preference.  Jn  addition  to  this,  a  great  many  foreign  vessels  transiting 
the  canal  and  making  purchases  while  en  route  demand  certain  well- 
known  and  widely  advertised  commodities  of  foreign  manufacture. 

Most  of  the  beef  is  purchased  locally  from  cattle  raisers  in  Panama 
who  depend  on  the  sale  of  their  stock  to  the  canal,  as  has  been  done 
for  a  number  of  years.  Supplemental  supplies  of  beef  were  purchased 
from  Cuba.  Beef  obtained  from  these  sources  is  sold  at  much  lower 
prices  than  those  prevailing  in  the  United  States.  It  would  be  prac- 
tically impossible  to  import  beef  from  the  United  States  and  sell 
it  here  at  the  prices  which  would  necessarily  have  to  be  charged. 

salp:s 

Every  effort  was  made  to  restrict  sales  in  the  commissaries  to  indi- 
viduals or  organizations  regularly  entitled  to  buy  in  the  stores.  The 
majority  of  the  infractions  were  more  or  less  of  a  minor  nature  and 
promptly  corrected.  Total  commissary  sales  and  services  during  the 
year  amounted  to  $10,791,489.55,  as  compared  with  $10,479,571.21 
during  the  preceding  year,  an  increase  of  $311,918.34,  and  representing 
an  increase  of  $1,109,248.77  above  the  fiscal  year  1928.  Sales  to 
vessels  amounted  to  $1,570,485.07,  a  deer-ease  of  $133,501.65  under 
the  previous  fiscal  year,  $82,171.47  of  which  was  in  sales  to  Navy 
vessels.  The  total  sales  to  NavjT  vessels  amounted  to  $459,172.71 
as  compared  with  $541,344.18  during  the  fiscal  year  1929. 

The  distribution  of  sales  as  compared  with  the  two  preceding  years 

was  as  follow  a  : 


l'.Cs 


1929 


States  Government,  Army  and  Navy 

The  Panama  Canal 728,  124.03 

bips 980,513.28 

Panama  Railroad  Steamship  Line  111,324.77 

Individuals  and  companies 681, 812,  15 

Employees. 5,857,279.24 


$1,616,  100.29 

548.25 

1.  134,886.75 

287,390.  17 

713,041.23 

6,  131,718.85 


1930 

118.26 

81 1,  113.30 

1,098,971.  \2 

1,686.30 

724.76 

6,  821 1, 


dross  sales..  - 10,090,387.54 

counts,  credits,  etc 408,146.76 


10,934,685.54 
i,  11 1.33 


11,232,  182.40 
140,1 


;i.i 

Supplies  fur  expense  and  equipn  i 

Retail  commissaries  and  warehouses 45,  170.25  43,  167.34 

General i .  j..7. 7«.» 

Plants 20,387.43  .  i!5.51 


in.  179,571.21         10,791,  189.91 


49,  123.67 
■1.  152.68 
30,679.70 


Total. 


66,815.47 


- 


Loss  by  condemnation,  pilferage,  shrinkage,  etc. 


L'ii7.  L20.76 


- 


- 


Grand  total 9,956, 177.01        10,746,266.48         11.  125,  100.68 
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PURCHASES 

Purchases  during  the  ye  I   $8,194,720.36,  an  increase 

190,712.69  as  compared  with  the  preceding  year.     Supplies  to  the 

value  of  $2,333,401.78  were  on  hand  at  the  close  of  the  year.     The 

following  tabulation  shows  the  value  of  the  various  items  purchased 

as  compared  with  the  preceding  years: 


1928 

1929 

1930 

H,  618, 891.99 

J,  256  W 

30,931.  19 

(94,  128.65 

1,262.837.68 

reO.  :il 

1,733,  549  20 

Ml 

.  18,  186.  59 
149  813  'id 
254,327.01 
303,  233.  36 
521,515.  12 
31.  125.36 
188,046  58 

a 

H9, 

1.  140,  ' 
290.73a  7.". 

1,603,080.  ■"•:< 
::  16,658  82 
394,  H7.  D7 
124,661.  64 
232,  128.68 
231,03?  01 
632,  112.  56 
38,  115,  29 
152,049.84 

494,548  27 

1.378,259.34 

379,  506.  00 

!.  764 

140,278.68 

601,  100  36 

170,243  06 

318,811.  26 

Butter                                                                  

L66,  747.96 

508,  127.37 



43,049.  80 

176,  1 

Total 

7,  301, 400.  96 

8. 004, 007.  07 

8,194,720.36 

PI  \(  ES  OF   PURI  II  VSE 

5,  283.  402  25 
947,319.00 
323,911.  19 
U  8,524  32 
90,890.65 
1 87,  3".3.  55 

5,613,245.70 
1.  UM  002.  78 
378,743.  13 
620,837.  W 
108,  145.  59 
173.733.07 

;.  727.  148.  66 

916.  Si 

512,790.  51 

,071.26 

110.470.H4 

181,322.  12 

Total - 

7,301,400.96 

8, 004,  007.  07 

8,  194.  720.  36 

'  Candies  included  in  groceries  prior  to  Jan.  i.  1929. 

MANUFACTURING    PLANTS,  ETC. 

The  output  of  the  various  manufacturing  plants  and  laundry  had 
a  total  value  of  $2,318,030.55  as  compared  with  82,215,966.04  in  the 
preceding  Mar,  an  increase  of  8102,063.91.  The  principal  products 
of  the  major  plants  and  their  value  are  summarized  as  follows: 

Bakery.  The  output  of  the  leading  items  baked  includes  5,180,361 
loaves  of  bread,  2,329,682  rolls,  and  280,512  pounds  of  soda  crackers, 
with  cakes,  pies,  and  doughnuts;  the  total  value  was  8323,717.01. 

Coffee-roasting  plant-  -Among  the  products  handled  were  306,233 
pounds  of  coffee,  com  meal,  peanuts,  and  almonds,  with  a  combined 
value  of  $103,309.16. 

Ic< -end a,  and  milk-bottling  plant.— The  principal  output  consisted 
of  39,809  gallons  of  ice  cream,  558,629  quarts  of  milk,  22,021  quarts 
of  cream,  and  16,975  Eskimo  pies,  with  a  combined  value  of 
$210,948.68. 

Tct  /'hint.  Ice  manufactured  totaled  34,275  tons,  valued  at 
$304,794.59. 

Sausagt  factory  and  pickling  departrm  nt.  An  aggregate  of  1,181 ,359 
pounds  of  meat  products  was  turned  out,  valued  at  8270,067.78. 
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Industrial  laboratory. — Products  manufactured  totaled  $248,259.91 

in  value. 

Abattoir.  -The  abattoir  turned  out  4,165,488  pounds  of  dressed 
beef,  with  a  tota]  value  of  $591,611.61.  By-products,  consisting  of 
hides,  horns,  tankage,  etc.,  to  the  value  of  S'r>r,,s<>7.."<.s,  were  shipped 

to  the  I  uiled  Stales. 

Laundry.  The  number  of  pieces  of  laundry  handled  was  6,966,128. 
and  receipts  aggregated  $265,321.81. 

HOTELS   AND  RESTAURANTS 

The  Hotel  Tivoli  at  Ancou  and  the  Hotel  Washington  at  Colon  are 
essentia]  adjuncts  to  the  canal  in  affording  suitable  accommodations 
to  persons  having  business  to  transact  with  the  canal,  foreign  visitors, 
tourists,  visiting  Government  officials,  and  others.  During  the 
tourist  season  the  capacity  of  both  hotels  is  frequently  taxed  to  the 
limit . 

The  cost  of  operating  the  Hotel  Tivoli  during;  the  year  was  $251,- 
736.54,  which  was  $37,285.91  more  than  the  revenue  derived.  The 
cost  of  operating  the  Hotel  Washington  was  $210,273.36,  or  $6,698.16 
in  excess  of  revenue.  In  the  fiscal  year  1929  both  hotels  showed  a 
profit  on  operations.  The  comparatively  heavy  loss  at  the  Tivoli 
was  due  primarily  to  a  decline  in  the  tourist  business  and  to  charging 
against  operations  approximately  $22,000  expended  for  necessary 
replacement  of  equipment  and  other  unusual  items. 

The  restaurants  and  silver  messes  continued  to  be  operated  under 
contract  during  the  year,  except  in  construction  camps,  etc. 

BUILDING   CONSTRUCTION  AND   MAINTENANCE 

'1  he  principal  projects  of  construction  consisted  of  the  following: 
Completion  of  new  administration  building,  Cristobal;  printing  plant, 
Mount  Hope:  13  gold  family  apartments,  Cristobal ;  radio  station  and 
quarters,  United  States  Navy,  Fori  Davis;  two  20-apartment  concrete 
bachelor  quarters,  Anion  and  Balboa  ;  40  type  101  gold  family  quarters, 
Balboa;  ten  L2-family  silver  quarters,  La  Boca;  and  29  post  ordnance 

magazines,  United  States  Army.  At  the  close  of  the  year  the  follow- 
ing were  the  principal  projects  on  which  construction  work  was  in- 
complete: Silver  commissary,  Silver  City,  Cristobal;  supply  depart- 
ment storehouse,  Cristobal;  4  gold  family  quarters,  Cristobal;  12 
officers'  quarters,  United  States  Navy,  Cristobal;  radio  barracks. 
United  States  Navy,  Balboa;  71  gold  family  quarters,  Balboa:  ten 
1 2-family  silver  quarters,  La  Boca. 

Maintenance  of  existing  Structures  was  continued  as  heretofore. 
Plans  outlined  for  1931   include  t  he  commencement  of  const  ruction 
of  a  new  electrical  storehouse  at   Balboa,  at  an  estimated  cost  of  $200,- 
1 5740—30 5 
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000,  and  the  construction  of  a  new  ward  at  Corozal  Hospital,  at  an 
estimated  cost  of  $200,000. 

QUARTERS  FOR  EMPLOYEES 

Gold  employee's. — The  demand  for  family  quarters  continued  to  be 
greater  thau  the  supply.  At  the  close  of  the  fiscal  year  1929  there 
were  165  accepted  applications  for  family  quarters  on  file  in  all  dis- 
tricts, and  on  June  30,  1930,  there  were  146  applications  on  file.  The 
applications  on  file  at  the  close  of  this  fiscal  year  were  distributed  as 
follows:  Ancon-Balboa  district,  98;  Pedro  Miguel,  27;  and  Cristobal, 
21.  There  is  no  prospect  that  the  demand  for  quarters  will  decrease, 
in  view  of  the  increasing  business  of  the  canal,  with  accompanying 
expansion  of  necessary  operations,  and  particular^  in  view  of  the 
force  increase  which  will  be  necessary  for  the  construction  work  to 
be  undertaken  on  the  Madden  Dam  project. 

The  available  funds  for  the  maintenance  of  quarters  were  used  to 
best  advantage  and  most  of  the  buildings  are  in  good  condition.  A 
number  of  old  frame  quarters  buildings  have  been  disposed  of  by 
sale,  after  advertising,  to  make  room  for  new  houses  on  the  same  sites, 
and  there  are  still  a  large  number  of  these  that  should  be  abandoned 
and  disposed  of.  However,  the  demand  for  additional  quarters  has 
made  it  necessary  to  continue  many  old  buildings  in  service.  Main- 
tenance expense  on  such  buildings  has  been  held  down  to  the  minimum. 
The  program  for  replacing  quarters  no  longer  fit  for  repairs  contem- 
plates an  annual  expenditure  of  $500,000  for  buildings  and  furniture, 
until  completed. 

Siiier  employees. — The  demand  for  silver  quarters  has  always  been 
in  excess  of  the  supply,  and  at  the  close  of  the  year  1,749  colored 
familes  were  on  the  waiting  list  for  vacancies  which  may  occur  from 
time  to  time  in  silver  quarters.  These  applications  were  filed  by  dis- 
tricts as  follows:  Ancon-Balboa,  900;  Pedro  Miguel,  148;  Gatun,  48; 
and  Cristobal,  653.  Over  60  per  cent  of  the  silver  employees  are 
required  to  live  in  the  cities  of  Panama  and  Colon  where  rental  rates 
are  considerably  higher  than  charged  by  the  canal  for  Government 
quarters  in  the  Canal  Zone.  The  construction  of  additional  quarters 
for  silver  employees  should  be  continued  to  enable  these  men  to  live 
Dearer  their  work  and  to  place  them  on  a  more  equal  economic  basis. 

The  cos1  of  maintaining  and  operating  silver  quarters  during  the 
year  exceeded  the  rents  collected,  this  deficit  being  covered,  as  in 
pie\  ions  veins,  by  an  appropriation  of  $95,000. 

LANDS  AND  BUILDINGS 

Panama  Railroad  lands  in  the  cities  of  Panama  and  Colon  and  public 
lands  in  the  Canal  Zone  are  administered  by  a  joint  land  office. 

I'a  mi  m<i  Railroad  Co.  lands  and  leases. — During  the  fiscal  year 
2,80L\57  square  meters  of  Panama  Railroad  land  in  the  city  of  Panama 
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were  sold  for  $113,890.58,  making  a  total  revenue  from  land  sales 
since  the  Panama  Railroad  Co.  adopted  the  policy  of  selling  i(s  real 
estate  holdings  of  $688,070.74. 

There  were  in  effect  at  the  close  of  the  fiscal  year  1,442  leases  and 
6  licenses  covering  the  use  of  Panama  Railroad  properties  in  the 
cities  of  Panama  and  Colon.  The  income  derived  by  the  railroad 
company  from  these  during  the  past  fiscal  year  was  $274,393.78. 
This  represents  an  increase  in  revenue  over  the  year  1928-29  of 
$53,728.41,  which  was  due  to  the  issuance  of  40  new  leases  and  the 
increased  rentals  charged  on  lease  renewals,  as  a  considerable  number 
of  leases  expired  during  the  year  and  were  renewed  at  increased  rentals. 
All  of  the  improved  property  of  the  company  is  now  held  under  lease. 
Business  conditions  in  the  cities  of  Panama  and  Colon  continued  good 
throughout  the  year,  and  a  great  many  new  buildings  were  erected 
by  lessees  of  lands  previously  not  occupied  by  improvements,  and 
a  considerable  number  of  old  wooden  buildings  have  been  demolished 
and  replaced  by  modern  buildings  of  fireproof  construction. 

Licensed  agricultural  lands  in  the  Canal  Zone. — A  total  of  2,102 
licenses,  covering  5,802  hectares  (14,337.32  acres)  of  agricultural  land 
in  the  Canal  Zone,  wrere  in  effect  on  June  30,  1930.  The  rental  from 
these  lands  for  the  year  aggregated  $31,328.14,  of  which  amount 
$1,972  was  outstanding  at  the  close  of  the  fiscal  year.  The  average 
holding  under  these  licenses  was  2.76  hectares  (6.82  acres)  per  license. 
The  area  held  under  license  shows  a  reduction  of  280  hectares  (691.91 
acres)  from  the  preceding  jTear,  while  the  number  of  licenses  was  a 
decrease  of  23. 

The  gross  income  from  all  real-estate  operations  handled  by  the 
land  oflice  during  the  fiscal  year  was  $451,251,  made  up  as  follows: 
Rentals  on  property  in  the  cities  of  Panama  and  Colon,  $274, 393. 7N; 
rentals  of  agricultural  lands  in  the  Canal  Zone,  $31,328.14;  rentals 
of  building  sites  and  oil-tank  sites,  $31,038.50;  sale  of  property  in 
the  city  of  Panama,  $114,490.58. 

MOTOR  AND  ANIMAL  TRANSPORTATION 

Motor  and  animal  transportation  for  all  departments  and  divisions 
continued  to  be  supplied  by  the  transportation  division  under  a 
plan    of   centralizing    these    activities.      This   division    is    required    to 

operate  on  a  self-sustaining  basis.     Its  work  increased  considerably 

during  the  year  on  account  of  additional  hauling  required  in  connec- 
tion with  the  Madden  Road  construction,  the  heavy  hauling  for  new 
building  projects,  and  work  on  the  extension  of  streets  done  by  the 
municipal  engineering  division  in  Panama  and  Colon. 

Fifty-four  cars  and  trucks  were  purchased  and  33  were  retired 
during  the  year.  Equipmenl  on  hand  at  the  close  of  the  fiscal  year 
consisted  of  319  cars  and  trucks,  7  trailers,  1 9  motor  cycles,  9  mowing 
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machines  and  rakes,  and  13  mules.  Revenues  exceeded  expenditures 
for  the  fiscal  year  by  $53,372.33,  as  compared  with  an  excess  of 
$13,637.19  for  the  fiscal  year  1929. 

PANAMA   CANAL  PRESS 

The  printing  plant  carries  in  stock  and  manufactures  such  necessary 
stationery,  forms,  etc.,  as  arc  required  on  the  Isthmus  in  connection 
with  canal  and  railroad  operations.  It  is  the  established  policy  to 
curtail  all  classes  of  printing  work  as  much  as  possible  so  as  to  avoid 
the  printing  of  excessive  quantities  of  any  item,  and  to  keep  the 
working  forces  and  inventory  stock  down  to  the  minimum.  The 
manufacturing  output  of  the  plant  was  valued  at  $189,834.25,  which 
includes  an  item  of  $24,500  worth  of  labor  and  material  expended 
on  commissary  books  practically  completed  late  in  1929  but  not 
included  in  the  1929  output.  Issues  and  sales  from  the  stationery 
section  amounted  to  $136,542.34,  making  a  combined  total  of  $326,- 
376.59,  as  compared  with  a  total  of  $279,835.66  during  the  preceding 
year.  The  inventory  value  of  all  stock  on  hand  at  the  close  of  the 
year  was  $S3,512.33. 

The  new  printing  plant  building  at  Mount  Hope  was  completed 
early  in  the  fiscal  year.  Transfer  of  equipment  and  stock  from  the 
old  plant  was  begun  in  August  and  was  completed  in  October,  1929. 
The  moving  was  planned  so  as  to  cause  minimum  interference  with 
production.  The  new  plant  affords  greatly  improved  facilities  for 
the  important  work  of  printing  and  stationery  supply. 

FARM  INDUSTRIES 

Plantations. —  All  plantations  are  now  being  operated  under  con- 
tract, the  citrus-fruit  farm  at  Juan  Mina  having  been  rented  to  a 
former  employee  on  a  cash  rental  basis  effective  October  1,  1929. 
For  several  years  this  farm  had  been  operated  at  a  loss  of  approxi- 
mately $2,500  annually;  under  the  new  arrangement  the  canal  will 
receive  $600  per  annum  from  the  lessee. 

I ht'iiii  farm. — The  operation  of  this  unit  continued  along  the  lines 
of  previous  years,  and  milk  production  exceeded  that  of  any  other 
year  since  its  inception.  The  total  milk  production  was  135,168 
gallons,  a  gain  of  30,971  gallons  over  last  year.  Three  purebred 
Hoist ein  bulls  were  purchased  in  the  United  States  and  added  to 
the  herd;   1  1   Holstein  bulls  and  1  grade  bull  were  sold  to  individuals. 

Cattle.-  At  the  beginning  of  the  fiscal  year  the  cattle  in  pastures 
amounted  to  1,422  head.  Owing  to  the  lavages  of  the  grub  known 
as  Dermatobio  hominis,  which  had  caused  most  of  the  398  deaths 
among  the  cattle  in  the  previous  year  and  in  the  fiscal  year  1928 
had  killed  '.too  head  and  rendered  approximately  3,000  more  unfit  for 
slaughter,  use  of  the  pastures  was  abandoned  to  a  large  extent  and 
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the  practice  adopted  of  purchasing  fat  cattle  for  slaughter  shortly 
alter  delivery.  During  the  past  year  1,079  head  of  fat  cattle  pur- 
chased in  Cuba  and  .").049  purchased  in  Panama  were  delivered  and 
slaughtered.  Including  the  foregoing  and  314  steers,  86  cows,  and 
1  bull  from  the  pastures,  sales  to  the  commissary  division  amounted 
to  8,329  head.  Seventy  head  of  lean  cattle  were  purchased  and 
placed  in  ('anal  Zone  pastuics  for  the  purpose  of  determining  the 
status  of  the  Dermatobio  hominis.  Stock  on  hand  on  dune  30,  1930, 
was  248  fat  steers,  SO  feeders,  and  28  breeders — a  total  of  356   head. 

('"iml  Zone  experiment  gardens.— The  work  being  done  in  these 
gardens  may  be  regarded  as  the  foundation  for  an  out-of-door  labora- 
tory for  research  in  the  problems  concerning  tropical  plants  in  relation 
to  their  environment  of  climate,  soil,  and  other  plant  and  animal  life. 
Such  research  is  essential  to  the  progress  of  agriculture.  In  addition 
to  the  local  results  of  the  gardens,  they  serve  to  supply  tropical  plant 
material  to  research  centers  and  to  experimenters  in  agriculture  in  the 
most  nearly  tropical  portions  of  the  United  States. 

The  irrigation  system  was  enlarged  and  extended  during  the  past 
year,  with  notable  improvement.  Under  an  arrangement  with  the 
I  oited  States  National  Museum  an  herbarium  collection  of  1,137 
species  of  plants  collected  from  this  locality  and  identified  by  Paul  C. 
Standley  was  placed  in  the  custody  of  the  experiment  gardens  during 
the  year.  Six  insect-proof  metal  cases  for  the  care  of  this  collection 
were  donated  by  Dr.  Thomas  Barbour.  The  United  States  Depart- 
ment of  Agriculture  has  contributed  a  number  of  publication-  and  a 
working  library  is  being  developed. 

Samples  of  the  Meyer  Lemon  grown  at  the  experiment  gardens  were 
submitted  to  the  commissarj  division  and  on  analysis  by  the  chemist 
were  found  to  be  equal  and  possibly  superior  to  lemons  imported  for 
Canal  Zone  consumption.  Several  varieties  of  pomelo  or  grapefruit 
have  produced  well  and  yielded  fruit  of  excellent  quality.  Most  of 
the  trees  in  the  citrus  orchard  were  planted  out  as  1-year-old  budded 
trees  about  May,  102"),  and  have,  accordingly,  been  planted  about 
live  year.-.  Among  the  species  of  grapefruit  especially  to  be  mentioned 
are  McCarthy's,  Marsh's  seedless,  the  Foster,  and  the  Duncan. 
Pummelos,  related  to  pomelos,  have  given  evidence  of  suitability  for 
cultivation  in  the  Canal  Zone.  Several  varieties  of  oranges  have 
yielded  heavily,  lor  trees  so  young,  and  produced  a  good  quality  of 
fruit.  The  "pineapple"  from  Florida,  the  Valencia  from  Costa.  Rica, 
and  the  Temple  are  species  mentioned  by  the  director  of  (lie  gardens. 
Experiments  were  conducted   with  ethylene  gas  for  fruit    ripening  on 

bananas  and  mangoes. 

Experiments   with    rice    were   continued    and    >vv(\    was   distributed 

without  charge  to  all  who  requested  it.     Twenty  varieties  of  rices 
were  planted  in  trial  plots,  with  good  results.     Most  of  the  varieties, 
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if  sown  the  last  week  in  August,  will  mature  the  last  of  December  or 
early  in  January  and  secure  the  best  effects  of  the  first  part  of  the  dry- 
on. 

Sugar  cane   <»f   introduced   varieties   was  grown   for  distribution 
»ng  planters.     Encouraging  reports  have  been  received,  especially 
concerning  the  varieties  known  as  P.  O.  J.  2725  and  P.  O.  J.  2714. 

A  revolving  fund  is  maintained  for  the  operation  of  the  nurseries, 
wiili  the  object  of  making  this  branch  of  the  work  self-supporting  so 
far  as  it  pertains  to  all  plants  other  than  those  that  are  yet  in  a  purely 
experimental  stage.  This  has  been  working  satisfactorily  and  the 
demand  lor  trees  and  plants  is  constantly  increasing.  There  is  a 
large  demand  for  orange,  grapefruit,  mandarin,  mango,  avocado,  and 
various  shade  and  ornamental  trees,  and  a  considerable  one  for  palms, 
crotons,  hibiscus,  bougainvilleas,  cofi'e-roses,  acalypha,  and  other 
ornamentals. 

TELEPHONES  AND  TELEGRAPHS 

The  gross  revenue  from  the  operation  of  telephones,  electric  clocks, 
and  electric-printing  telegraph  machines  amounted  to  $238,366.88, 
and  the  operating  expenses  were  $199,024.47,  leaving  a  net  revenue  of 
$39,342.41  ar^  compared  with  $31,639.14  for  the  preceding  year. 

During  the  year  1,174  telephones  were  installed  and  1,044  were 
removed,  making  a  net  increase  of  130  telephones  for  the  year.  A 
total  of  22  automatic  typewriters,  or  electric-printing  machines,  were 
in  use  at  the  end  of  the  year;  14  are  in  use  by  Panama  Canal  depart- 
ments, 2  b}7  the  Panama  Government,  and  6  by  commercial  enter- 
prises. Five  machines  of  the  tape  type  were  ordered  for  the  Tropical 
Radio  Telegraph  Co.,  4  of  which  were  installed  and  1  held  for  spare. 
There  were  81  electric  clocks  in  use  at  the  end  of  the  year,  as  compared 
with  84  during  the  previous  year. 

OPERATIONS  WITH  PANAMA  RAILROAD  FUNDS 

Many  of  the  business  activities  on  the  Isthmus  connected  with  the 
operation  of  the  canal  are  conducted  with  funds  of  the  Panama 
Railroad  Co.  Included  in  these  are  the  wharves  and  piers  at  the 
harbor  terminals,  the  commissary  system,  coaling  plants,  hotels,  and 
various  minor  activities,  as  well  as  the  Panama  Railroad  itself.  In 
this  report  only  the  major  features  of  these  operations  are  noted  in 
their  relation  to  the  canal  administration  as  a  whole.  Details  are 
L'i\  en  in  the  annual  report  of  the  Panama  Railroad,  which  is  published 
separately. 

The  operations  of  the  railroad  proper,  harbor  terminals,  coaling 
plants,  stables,  and  baggage  transfer  were  continued  throughout  the 
year  under  the  direction  of  the  superintendent  of  the  railroad;  the 
telephone  system  under  (he  electrical  engineer  of  the  Panama  Canal; 
renting  of  land  and  buildings  under  the  land  agent;  and  the  commis- 
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saries,  Hotels  Washington  and  Tivoli,  plantations,  dairy  farm,  and 
cattle  industry  under  the  chief  quartermaster  of  the  Panama  Canal. 

PANAMA  RAILROAD   CO. 

The  gross  revenues  during  the  fiscal  j^ear  1930  from  the  operations 
of  the  Panama  Railroad  proper  (not  including  subsidiary  business 
activities)  amounted  to  SI ,7<'>(i,478.92;  the  gross  operating  expenses 
were  $1,464,123.19,  resulting  in  a  net  revenue  of  $302,355.73,  as  com- 
pared with  $338,668.72  last  year,  a  decrease  of  $36,312.99  for  the  year. 

During  the  fiscal  year  2  new  first-class  passenger  coaches,  8  pas- 
senger service  box  cars,  and  5  combination  refrigerator  cars  were 
constructed  and  put  into  service. 

Tonnage  of  commercial  freight  transported  during  the  year  aggre- 
gated 441,461  tons,  as  compared  with  383,323  tons  during  1929,  an 
increase  of  58,138  tons  for  the  year. 

The  following  table  presents  statistics  covering  various  phases  of 
operations  during  the  past  three  years: 


Average  miles  operated,  Colon  to  Panama 

Gross  operating  revenue 

Operating  expenses 

Nel  operating  revenue 

Per  itiii  of  expense  to  revenue 

Gross  rc\  enue  per  mile  of  road 

< iperating  expenses  per  mile  of  road . 

Net  revenue  per  mile  of  road . 

Number  of  passengers  carried: 

First -class 

Second-class 

Total 

ae  per  passenger  train-mile 

Revenue  per  freight  bain-mile 

Total  revi  aue  ti  [in  mileage 

Railroad  revenue  per  train-mile 

Railroad  operating  expenses  per  a n  enue  train-mile 

Net  railroad  revenue  pei  revenue  train-mite 

.  ind  switch  locomotive  milea  ;e 

Work-train  mileage 

[i  age 

Freight-train  i  


1928 


47. 61 

$1,  709, 095.  79 

$1,379,327.05 

$329,  708.  74 

80.71 

$35, 897. 83 

$28,971.37 

$0, 920. 46 


188,796 
328, 400 


517,256 


$5.34 
$11.99 

183, 858 
$9. 29 
$7.  50 
$1.  79 

303, 490 
2,392 

105,697 
78, 101 


47.61 
$1,832,260.67 
$1,493,591.95 

$338, 008. 72 

81.51 

$38,4M.7'.» 

$31,371.39 

$7,113.40 


208, 503 
437,  379 


045.882 


$4.24 

$11.47 

201,774 

$9.08 

$7.  in 

$1.68 

332,419 

i  12,343 

112,488 

M>.  280 


1930 


47. 01 

$1,700,478.92 

$1,404,123.19 

$302, 355.  73 

S2.  ss 

$37,  103.  11 

$30,  752. 43 

$6, 350. 08 


210,024 
392, 818 


i ■().'.  M2 


$4. 89 

$10.92 

205,  770 

• 

$7.12 

$1.47 

338,  101 

114,668 

91,102 


i  The  large  increase  In  work-train  mileage  during  1929  was  occasioned  bj  the  necessity  for  running  3 
round-trip  work  trains  daily  from  Panama  to  Miranores  during  the  extended  overhaul  period  of  the  Pa<  itic 
locks. 

CANAL    ZONE    FOR    ORDERS 

As  an  aid  to  the  distribution  of  goods  to  areas  served  by  steamship 
lines  using  the  Panama  Canal  or  its  terminal  ports,  there  was  estab- 
lished, under  ;i  circular  issued  March  17, 1925,  the  arrangement  known 
as  Canal  Zone  for  orders.  Under  this  system  merchandise  is 
shipped  to  Canal  Zone  ports  (Cristobal  or  Balboa)  to  be  held  there  in 
warehouses  of  the  Panama  Railroad  Co.  foT  orders.  Such  cargo,  or 
integral  parts  of  it,  may  be  withdrawn  and  delivered  locally  or  for- 
warded as  the  consignor  or  consignee  may  desire,  except  that  goods 
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for  use  in  the  Canal  Zone  or  the  Republic  of  Panama,  by  others  than 
those  entitled  i<>  the  free-entry  privileges,  are  released  only  upon  the 
presentation  of  satisfactory  evidence  of  the  payment  of  the  proper 
duty  t<>  the  Republic  of  Panama.  Many  different  commodities  were 
handled  in  this  way  during  the  past  fiscal  year,  and  the  total  of  this 
cargo  received  was  38,136  tons.  The  total  business  was  approxi- 
mately equal  to  that  in  the  preceding  fiscal  year  and  considerably 
greater  than  that  in  the  fiscal  year  1928.  The  business  for  the  past 
three  years  is  summarized  in  this  table,  in  which  that  for  1930  is 
shown  for  the  two  terminal  ports,  with  the  total. 


Number  of  receipt 
Number  of  w  ithdrawals. 

Tons  received 

Tons  withdrawn 

es  received. 

Packages  withdrawn 


1928 


1,072 

5,  839 

26,864 

28,  ii1-: 
94,  782 
92,  207 


1929 


1 ,  303 
8,  359 

33,  060 
146,701 
133,783 


1930 


Cristobal      Balboa 


1, 135 
8,891 
33,  27 1 
32,  153 
107,931 
98,536 


360 

3,  162 
1.  865 

4,  646 
61,589 
57,  830 


Total 


1.495 
10,053 
38,  136 

169,  520 
156,366 


PANAMA  RAILROAD  STEAMSHIP  LINE 

The  gross  operating  revenue  of  the  steamship  line  for  the  fiscal  year 
ended  June  30, 1930,  amounted  to  $1,857,077.24,  and  the  gross  operat- 
ing expenses  amounted  to  $2,010,045.06,  resulting  in  a  net  deficit 
from  operation  of  $152,967.82.  The  operating  deficit  compared  with 
the  net  revenue  for  the  fiscal  year  ended  June  30,  1929,  of  $46,856.38, 
shows  a  decrease  in  the  net  revenue  of  $199,824.20. 

For  the  year  ended  June  30,  1930,  the  tonnage  carried  by  the  steam- 
ship line  amounted  to  217,263  tons,  as  compared  with  253,682  for 
the  previous  year,  a  decrease  of  36,419  tons. 

The  steamship  line  carried  all  freight  and  passengers  for  account 
of  the  Panama  Canal  and  other  departments  of  the  Government  of  the 
United  States  at  material  reductions  from  tariff  rates,  which  amounted 
to  the  important  sum  of  $525,297.06.  Had  regular  tariff  rates  been 
received  by  the  steamship  line  lor  such  freight  and  passenger  service 
performed  lor  the  Panama  Canal  and  other  Government  departments, 
its  operations  for  the  year  would  have  resulted  in  a  profit  of  $372,- 
329.24. 


SECTION  III 
ADMINISTRATION 

The  organization  of  the  Panama  Canal  on  the  Isthmus  embraces 
five    principal    departments,    namely,    operation    and    maintenance, 

supply,  accounting,  executive,  and  health. 

DEPARTMENTS 

Operation  and  maintenance. — The  department  of  operation  and 
maintenance  embraces  functions  related  to  the  actual  use  of  the  canal 
as  a  waterway,  including  the  dredged  channel,  locks,  and  aids  to 
navigation;  and  accessory  activities,  such  as  shops  and  dry  docks, 
vessel  inspection,  electrical  and  water  supply,  sewer  systems,  roads 
and  streets,  hydrographic  observations,  surveys  and  estimates,  and 
miscellaneous  construction,  other  than  the  erection  of  buildings. 

Supply. — The  supply  department  is  charged  with  the  accumula- 
tion, storage,  and  distribution  of  materials  and  supplies  for  the  canal 
and  Panama  Kailroad;  the  operation  of  commissaries,  hotels,  cattle 
pastures,  and  dairy;  the  maintenance  and  construction  of  buildings; 
the  assignment  of  quarters  and  care  of  grounds;  and  the  sale  of  provi- 
sions and  other  supplies,  except  coal  and  water,  to  ships.  It  also 
operates  corrals  and  motor  transportation,  manufacturing  plants, 
bakeries,  ice  plants,  abattoirs,  printing  plant,  and  other  related  activi- 
ties. 

Accounting. — The  accounting  department  is  responsible  for  the 
correct  recording  of  financial  transactions  of  the  canal  and  railroad, 
the  administrative  auditing  of  vouchers  covering  the  receipt  and  dis- 
bursement of  funds  preliminary  to  the  final  audit  by  the  general 
accounting  office,  cost  keeping  of  the  canal  and  railroad,  the  check- 
ing of  timekeeping,  the  preparation  of  estimates  for  appropriations 
and  the  allotment  of  appropriations  to  the  various  departments  and 
divisions,  and  the  examination  of  claims.  The  collector  and  paymaster 
are  attached  to  the  accounting  department. 

cutive.  The  executive  department  embraces  the  general  office 
business  of  the  governor,  administrative  activities  invested  l>.\  Execu- 
tive order  within  the  authority  of  the  executive  secretary,  and,  for 
purposes  of  administration  of  material  business  needs  only,  the  courts 
marshal  of  the  Canal  Zone,  and  office  of  the  district  attorney.     Under 

this  department  come  the  administration  of  police  and  fire  protec- 
tion, postal  service,  customs,  shipping-commissioner  work,  estates, 

Schools,    general    correspondence,    and    records    for    the    organization 
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of  tin*  canal  and  the  Panama  Railroad,  personnel  records,  time- 
keeping, wage  adjustments,  statistics  of  navigation,  information  and 
publicity,  relations  with  Panama,  and  the  operation  of  clubs  and 
playgrounds. 

ll< tilth. — The  health  department  is  charged  with  all  sanitary  mat- 
ters within  the  Canal  Zone  and  the  cities  of  Panama  and  Colon,  the 
operation  of  the  hospitals  and  dispensaries,  the  enforcement  of 
quarantine  regulations,  and  the  compilation  of  vital  statistics  in  the 
( lanal  Zone  and  in  the  cities  of  Panama  and  Colon. 

The  operations  of  the  Panama  Railroad  Co.  on  the  Isthmus  are 
generally  related  closely  to  the  work  of  the  canal,  and  the  railroad 
organization  is  in  effect  a  part  of  the  canal  organization.  The  gov- 
ernor is  president  of  the  Panama  Railroad ;  the  heads  of  departments 
in  the  canal  organization  and  the  superintendent  of  the  railroad 
report  to  him.  The  general  administration  of  the  composite  organiza- 
tion is  centered  in  the  executive  office,  and  the  accounting  work  in 
the  accounting  department;  the  Panama  Railroad  and  other  divi- 
sions of  the  general  organization  being  billed  for  their  proper  share 
of  the  general  overhead  work. 

CHANGES  IN  ORGANIZATION  AND  PERSONNEL 

There  were  no  important  changes  in  organization  during  the  fiscal 
year,  and  the  fewT  changes  in  supervisory  personnel  are  covered  in 
the  following  paragraphs. 

Col.  A.  M.  Whaley,  United  States  Army,  was  appointed  superin- 
tendent, Gorgas  Hospital,  Ancon,  on  April  13,  1930;  vice  Col.  George 
M.  Ekwurzel,  United  States  Army,  relieved  from  duty  with  the 
Panama  Canal. 

Maj.  S.  L.  Chappell,  United  States  Army,  was  appointed  superin- 
tendent, Corozal  Hospital,  Corozal,  August  19,  1929;  vice  Capt.  C.  C. 
Odom,  United  States  Army,  relieved  from  duty  with  the  Panama 
Canal. 

Mr.  C.  J.  Riley,  district  attorney,  resigned  his  position  on  April  15, 
1930,  and  up  to  the  close  of  the  fiscal  year  his  successor  had  not  been 
appointed. 

Commander  W.  R.  Smith,  jr.,  United  States  Navy,  was  appointed 
captain  of  the  port,  Cristobal,  June  7,  1930;  vice  Commander  I.  C. 
Kidd,  United  States  Navy,  relieved  from  duty  with  the  Panama  Canal. 

Mr.  O.  E.  Malsbury  was  transferred  August  1,  1929,  from  assistant 
engineer  in  charge  of  the  trans-Isthmian  highway  survey  to  the 
designing  engineer  division  as  civil  engineer  and  placed  in  charge  of 
field  operations  of  the  division. 
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The  supervision',  technical,  higher  clerical,  and  highly  skilled 
mechanical  employees,  consisting  primarily  of  American  citizens  but 
including  a  few  aliens,  are  employed  on  what  is  known  as  the  "gold" 
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roll;  the  rest  of  the  force,  principally  aliens  but  including  a  few 
American  citizens  on  low-paid  work,  are  designated  "silver"  employ- 
ees. These  terms  are  B  heritage  from  the  tropical  practice  of  paying 
Americans  and  Europeans  in  gold  because  of  its  stability,  while  the 
native  or  tropica]  labor  was  paid  in  the  local  currency,  based  on  silver. 


66 


REPORT  OF  GOVERNOR  OF  THE  PANAMA  CANAL 


During  the  fiscal  year  the  gold  force  increased  119,  or  3.69  per  cent. 
The  silver  force  decreased  707,  or  5.6G  per  cent.  The  combined  force 
decreased  588,  or  3.74  per  cent.  These  figures  are  based  on  the  last 
force  reports  for  each  year,  as  of  the  third  Wednesday  in  June.  The 
following  tabulation  shows  the  distribution  of  the  gold  personnel  on 
those  d&2 


i  lepartment 

Gold  force 
on  June  19, 

1929 

Gold  force 

on  June  18. 

1930 

Increase 

<  iperation  and  a  aintenance: 

Office                 

45 
154 
108 
253 
194 
446 
213 

28 

55 
158 

88 
23fl 
198 
504 
203 

24 

50 

225 

228 

2 

8 

9 

74 

204 

293 

537 

50 
64 
88 
43 

10 

Electrical  division 

4 

Municipal  engineering  <li vision 

1  20 

1  14 

Dredging  division 

4 

Mechanical  division 

58 

l  io 

Fortiflcal ions 

i  4 

M ;idiie n  project 

50 

Supply  department: 

205 

230 

4 

8 

8 

66 

203 

277 

522 

49 
66 
97 
49 

20 

i'mi:ii  iRsary  division 

'  2 

Cattle  industry 

'  2 

Bote]  Ti vnli  i subsistence) 

0 

Hotel  Washington 

1 

sportation 

g 

Accounting  department 

1 

Health  departn  ent 

16 

im'  department _ 

15 

Panan  a  Railroad: 

Superintendent 

1 

Transportation ...  .  ..  

1  2 

Receiving  and  forwarding  agent 

'  9 

Coaling  stations 

1  6 

Total 

3,225 

3,344 

119 

1  Denotes  decrease. 

The  force  employed  varies  from  day  to  day,  according  to  the  work 
to  be  performed,  seasonal  opportunities  for  construction,  etc.  In- 
creases in  one  class  of  work  may  be  offset,  in  part  or  wholly,  by 
decreases  in  the  force  engaged  on  other  kinds  of  work.  The  following 
is  a  summary  of  the  more  important  changes  in  the  gold  force: 

DEPARTMENT  OF  OPERATION  AND  MAINTENANCE 

Office. — An  increase  of  seven  gold  employees  in  the  section  of  the 
office  engineer  was  necessary  due  to  the  fact  that  the  former  force  was 
too  small  to  perform  adequately  the  volume  of  work  handled.  Ex- 
tensive examination  of  hydrology  of  the  Madron al  and  Chilibrillo 
ridges  in  connection  with  construction  of  the  Madden  Dam  necessi- 
tated employment  of  a  hydraulic  engineer  and  two  gold  assistants  by 
the  section  of  surveys. 

Electrical  division. — The  increase  of  four  employees  was  due  to  the 
natural  increase  of  work  handled  by  the  division. 

Municipal  engineering  division. — The  decrease  of  20  men  was  due 
primarily  to  the  completion  of  Madden  Road  and  to  the  transferring 
of  various  men  to  the  designing  engineer  division  (Madden  Dam 
proje.i 
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Loch  operation. — The  decrease  of  14  gold  employees  was  duo  to  the 
termination  of  temporary  positions  authorized  during  the  lock 
overhaul. 

Dredgi/Kj  division. — The  placing  in  service  of  a  Diesel  tug  as  a  dredge 
tender  necessitated  a  slight  increase  in  the  gold  force  of  the  dredging 
division. 

Mechanical  division.  The  increase  in  the  mechanical  division  gold 
force  is  due  to  a  large  extent  to  the  manufacture  of  repair  parts  to  be 
used  in  connection  with  the  overhaul  of  Gatun  Locks  in  1931. 

Murine  dirision. — The  decrease  in  the  gold  force  of  the  marine 
division  was  due  to  the  la3*ing  up  of  one  small  tug  and  transfer  of  one 
large  tug  to  another  division. 

Fortifications  dirision.- — The  decrease  of  four  employees  was  due 
to  the  completion  of  certain  projects. 

SUPPLY    DEPARTMENT 

(Quartermaster.— Increased  building  construction  was  responsible 
for  the  increase  of  20  gold  employees. 

Motor  transportation  dirision. — Additional  men  were  required 
during  the  fiscal  year  to  take  care  of  increased  work  due  to  the 
construction  of  Madden  Road. 

HEALTH    DEPARTMENT 

Increased  office  work  and  an  increase  in  the  work  performed  at 
Colon  Hospital  necessitated  a  rather  large  increase  in  the  gold  force 
of  the  health  department. 

EXECUTIVE    DEPARTMENT 

The  increase  of  15  gold  employees  over  the  total  employed  during 
the  previous  fiscal  year  was  caused  to  a  great  extent  by  temporary 
employments  to  afford  relief  during  the  vacation  period;  to  the 
necessity  of  employing  additional  school-teachers  to  take  care  of  the 
increased  enrollment;  and  additional  postal  clerks  to  handle  the 
increase  in  air  mail  and  other  mail  matter. 

PANAMA    RAILROAD    COMPAN1 

Transportation.  Two  locomotive  engineers  who  had  been  employed 
temporarily  were  released  from  service  during  the  year. 

Receiving  and  form i  id in  </  atpnnj.  The  decrease  of  nine  gold  em- 
ployees was  caused  by  a  falling  off  in  the  amount  of  work  to  be 
performed. 

Coaling  stations-  A  decrease  in  general  business  caused  a  corres- 
ponding decrease  of  six  in  the  gold  force. 


(is 
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GENERAL 

The  turnover  in  gold  personnel  results  in  large  measure  from 
temporary  positions,  created  Co  cover  special  work  or  necessary 
during  absences  od  leave  of  permanently  employed  personnel.  The 
following  table  shows  additions  and  separations  from  July  1,  1929, 
to  June  30,  1930.  Separations  are  classified  by  causes.  This  table 
covers  a  slightly  different  period  from  that  covered  by  the  force 
reports  of  June  19,  1929,  and  June  18,  1930. 


Opera- 
tion 
and 
mainte- 
nance 

Exec- 
utive 

Supply 

Ac-        Pan8r 

Health    count-      Tm;! 

Total 

Employed  or  reemployed  in  the  United  States... 
Employed  or  reemployed  on  the  Isthmus 

88 
170 

38 
51 

15 
39 

72 
36 

4 

14             53 

217 
363 

Total  additions.. 

258 

89 

54 

108 

14             57 

106 
9 
14 
10 
43 
18 
1 

53 
2 

5 
1 
14 
3 
1 

22 
2 

75 
2 

1 

14             38 
4 

4              5 

1  1 

2  17 
6 

308 

17 

Died 

31 

13 

3 

1 

1 

14 
1 

1 
1 

93 

29 

3 



1 

2 

1 
1 

1 
1 

3 

2 

1 

1 

1 

1 

1 

1 

204 

80 

30 

95             22             73 

504 

Additions,  Panama  Canal 523 

Separations,  Panama  Canal 431 


Net  additions. 


92 


Separations,  Panama  Railroad. 
Additions,  Panama  Railroad... 


Net  separations. 


RECRUITING  AND  TURNOVER  OF  FORCE 


GOLD    EMPLOYEES 

The  number  of  persons  above  the  grade  of  laborer  tendered  em- 
ployment through  the  Washington  office  of  the  Panama  Canal  during 
the  year  was  455,  of  whom  217  accepted  and  were  appointed,  covering 
63  different  kinds  of  positions.  Acceptances  and  appointments 
were  47.7  per  cent  of  the  tenders.  In  the  previous  year  the  tenders 
numbered  388  and  appointments  213,  making  the  percentage  of 
acceptances  54.8,  and  in  the  fiscal  year  1928  the  corresponding 
figures  were  455  and  213,  or  a  percentage  of  46.8.  In  addition  to 
the  217  employments  in  the  United  States  there  were  363  on  the 
Isthmus,  making  a  total  addition  to  the  gold  roll  during  the  year  of 
580.  Separations  numbered  514,  of  which  17  were  due  to  retirement. 
Based  on  a  force  of  3,331  gold  employees  at  the  beginning  of  the  year, 
514  separations  make  a  turnover  of  15.43  per  cent  from  all  causes, 
as  compared  with   l  .">  per  cent  during  the  previous  year. 
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When  ail  additional  employee  is  needed  efforts  are  made  to  fill 
the  position  by  promotion  from  the  force  already  employed  or  by 
transfer  to  it  of  an  employee  whose  work  in  another  department  is 
aboul  to  terminate.  This  tends  to  reduce  employment  of  people 
unused  to  Canal  Zone  conditions,  to  reduce  recruiting  costs,  and  to 
give  the  organization  the  benefit  of  the  employee's  accrued  experience 
in  local  conditions.  It  has  a  further  value  in  strengthening  the 
morale  of  the  force  through  giving  the  employees  a  reasonable  expec- 
tation of  continued  employment  as  long  as  their  services  are  satis- 
factory, which  builds  up  loyalty  to  the  canal.  Of  the  580  gold-roll 
employments  during  the  past  year,  practically  one-third  were  re- 
employments. 

Two  thousand  seven  hundred  and  eighty  persons  (2,523  from 
New  York,  146  from  New  Orleans,  and  111  from  Pacific  coast  ports), 
including  new  appointees,  employees  returning  from  leaves  of  absences, 
and  members  of  their  families,  were  provided  transportation  from 
the  United  States  to  the  Isthmus.  The  total  was  a  decrease  of  242 
under  the  previous  year's  total. 

SILVER    EMPLOYEES 

No  figures  are  available  concerning  the  number  of  separations 
and  employments  among  the  alien  personnel  composing  the  silver 
roll,  but  no  serious  difficulty  was  experienced  in  maintaining  an 
adequate  force,  and  the  percentage  of  turnover  was  low  for  this  class 
of  labor.  At  the  end  of  the  year  there  was  a  surplus  of  labor  avail- 
able for  the  ordinary  grades  of  work. 

WAGE  ADJUSTMENTS 

GOLD    EMPLOYEES 

The  Panama  Canal  act  provides  that  salaries  or  compensation 
fixed  thereunder  by  the  President,  or  by  his  authority,  "shall  in  no 
instance  exceed  by  more  than  25  per  cent  the  salary  or  compensation 
paid  for  the  same  or  similar  services  to  persons  employed  by  the 
Governmenl  in  continental  United  States."  Concurrently  with  this 
limitation  it  has  been  the  policy  to  pay  generally  to  United  States 
citizens  employed  on  the  gold  roll  the  full  25  per  cent  above  pay  for 
similar  work  in  the  United  States,  within  the  limitations  of  appropria- 
tions and  subject  to  the  preservation  of  coordination  within  the  or- 
ganization. For  a  number  of  years  appropriations  for  civil  govern- 
ment were  insufficient  to  allow  payment  of  the  full  25  per  cent  over 
rates  for  similar  services  in  the  United  States,  but  for  the  fiscal  year 
1  930  I  lie  emplo}  ees  in  ci\  il  go\  eminent  were  for  the  first  time  allow  ed 
the  cnl  ire  25  per  cent  increment 
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Work  was  continued  during  the  year  on  bringing  the  grades  of  em- 
ployees  coming  under  the  classification  act  of  L923,  as  amended  by  the 
Welch  Art  of  L928,  into  conformity  with  the  class  specifications.  In 
October,  1928,  in  accordance  with  the  Welch  Act,  the  Panama  Canal 
forwarded  quest  Lonnaires  covering  some  1,500  positions  coming  within 
i  he  -c.iic  of  the  survey  being  carried  out  by  the  Personnel  Classifica- 
tion Board.  At  the  time  of  submitting  questionnaires,  a  committee 
from  the  Isthmus  was  detailed  for  duty  in  Washington  to  assist  the 
Personnel  Classification  Board  in  drawing  up  tentative  specifications 
and  in  the  alloeation.of  Panama  Canal  positions  to  services  and  grades 
in  conformity  with  the  specifications.  The  tentative  allocation  of 
Panama  Canal  positions  made  during  the  latter  months  of  1928, 
except  for  the  nomenclature  and  the  grading  in  a  few  cases,  was  made 
effective  in  May,  1929. 

During  the  first  half  of  the  fiscal  year  1930  a  committee  from  the 
Isthmus  visited  Washington  again  to  confer  further  with  the  Person- 
nel Classification  Board  regarding  the  allocation  of  Panama  Canal 
positions  and  to  make  a  study  of  the  classification  as  applied  to  po- 
sitions in  the  District  of  Columbia.  As  a  result  of  the  committee's 
study  of  the  classification  in  the  departmental  services  and  of  con- 
ferences with  members  of  the  Personnel  Classification  Board,  the 
board  assented  to  a  number  of  changes  from  the  original  allocation 
that  had  been  made  immediately  following  the  fonvarding  of  question- 
naires to  Washington.  These  changes  tended  to  reestablish  the  local 
coordination  that  had  existed  for  a  long  time  among  closely  related 
positions,  and  in  a  number  of  instances  prevented  the  transfer  or 
resignation  of  specially  qualified  employees  whose  positions  had  been 
reduced  in  grade  under  the  original  allocation.  The  Personnel 
Classification  Board  has  cooperated  fully  with  the  canal  organization 
and  the  former  excellent  coordination  in  salaries  has,  for  the  greater 
part,  been  preserved.  In  some  instances,  however,  due  to  the 
specialized  or  unique  duties  performed  by  canal  employees,  and  the 
difficulty  of  transmitting  adequate  descriptions  and  analyses  of  their 
tasks,  responsibilities,  educational  requirements,  etc.,  through  the 
medium  of  organizational  charts,  functional  statements,  and  question- 
naires, there  remain  some  inconsistencies  and  these  will  be  taken  up 
with  the  Personnel  Classification  Board  in  connection  writh  the  criti- 
cism and  comment  on  the  preliminary  class  specifications,  which  the 
board  has  invited. 

A  survey  was  made  of  the  rates  of  pay  of  employees  in  supervisory 
positions  whose  rates  are  adjusted  in  harmony  with  rates  paid  to 
employees  in  mechanical  trades  in  the  navy  yards.  Adjustments 
were  made  of  the  rates  for  employees  on  suction  dredges,  dipper 
dredges,  drill  boats,  and  of  other  employees  whose  rates  are 
coordinated  with  those  of  the  suction-dredge  employees. 
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The  wage' board,  consisting  of  the  assistant  engineer  of  maintenance 
and  a  representative  selected  by  organizations  of  employees,  held 
13  meetings  during  the  year. 

The  salary  board,  composed  of  the  heads  of  the  nine  major  depart- 
ments and  divisions  of  the  Panama  Canal  and  Panama  Railroad, 
held  a  number  of  meetings  during  the  year,  chiefly  in  connection 
with  the  grading  of  classified  positions  referred  to  above.  Both  the 
wage  and  the  salary  hoards  are  merely  advisory  to  the  governor,  who 
is  charged  with  the  fixing  of  all  rates  of  pay. 

ALIEN    EMPLOYEES    ON    THE    SILVER    ROLL 

Tin1  silver  wage  hoard,  consisting  of  the  heads  of  13  departments 
and  divisions  of  the  Panama  Canal  and  Panama  Railroad,  held 
meetings  in  November  and  June.  As  with  the  boards  on  gold  rates 
of  pay,  this  board  acts  in  an  advisory  capacity  to  the  governor. 

The  basic  rate  of  20  cents  per  hour  for  unskilled  labor,  with  the 
proviso  that  21  or  22  cents  may  be  used  as  the  entrance  rate  if  desired 
by  the  foreman  in  charge,  remained  in  effect  during  the  year.  There 
were  no  considerable  changes  in  the  schedule  of  rates  of  pay,  though 
a  few  changes  were  authorized  for  designated  crafts. 

The  average  rates  paid  to  alien  employees  as  of  October  1,  1929, 
when  the  last  general  survey  was  made,  as  compared  with  preceding 
years,  were  as  follows:   • 


Average  rates 

Average  rates 

Monthly 

employees 

(per 

month) 

Bourly 

employees 

•  (per 

hour) 

Monthly 

employees 

(per 

month) 

Ilnurly 

employees 

(per 

hour) 

NOV    1    1923 

54.74 
66.  28 

66  Hi 

$0.2312 
.  2323 
,  2385 
.  2395 

Oct.  1,  1927 

$64.88 

66.  ii 
55.  37 

SO  2411 

\n\ .  l.  L924 

Oct.  1.  1928— 

.  2496 

Not    I, 

Oct.  I,  1929 

2450 

Nov.  i,  1928 

Variations  in  the  average  pay  of  the  silver  employees,  now  number- 
ing about  12,000,  have  been  slight.  Individuals  of  long  employment 
advance  to  the  top  of  the  pay  schedule  of  the  craft,  and  new  em- 
ployees enter  service  at  lower  rates.  The  variation  between  mini- 
mum and  maximum  average  pay  for  monthly  employees  in  the  six 
years  covered  by  the  foregoing  tabulation  has  been  $1.70  and  for 
hourly  employees  1.84  cents:  with  reference  to  the  minima,  these 
variations  have  been  3.1  per  cent  for  monthly.  8  per  cent  for  hourly 
employees.  During  this  same  period  the  index  of  the  cosl  ^f  living, 
based  on  weighted  prices  in  the  commissary  stores,  with  July,  L914, 

as    100,  declined    from    L46.69  as  of  October    1.    1923,   to    L37.90    a-  .-i 
15740—30 6 
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M:i\    i.    1930.     Tbis  index  advanced  2.10  points  during  the  past 
fiscal  year. 

Pursuant  to  a  recommendation  of  the  silver  wage  hoard  at  its 
meeting  on  November  24,  L928,  tbe  governor  appointed,  on  Jan- 
uary 8,  1929,  a  committee  to  recommend  a  plan  for  discharging  the 
Government's  responsibility  for  infirm  or  superannuated  alien 
employees.  This  committee  made  a  preliminary  survey  and  has 
continued  to  handle  uumerous  cases  referred  to  it.  With  respect 
to  a  pension  plan  to  be  provided  by  legislation,  the  committee  has 
collaborated  with  the  silver  wage  board.  Steps  were  taken  during 
the  past  year  toward  submitting  the  subject  to  Congress,  and  a 
system  of  maintaining  more  precise  personnel  records  of  alien  em- 
ployees was  developed.     The  need  for  relief  in  many  cases  is  urgent. 

COMPLAINTS  BOARD 

The  complaints  hoard  is  for  the  purpose  of  investigating  and 
reporting  on  complaints  of  employees  about  working  conditions  and 
administrative  actions,  etc.,  referred  to  it,  and  is  composed  of  the 
assistant  engineer  of  maintenance,  the  head  of  the  department  or 
division  in  which  the  specific  complaint  originates,  and  two  rep- 
resentatives of  the  employees  who  are  nominated  by  the  central 
body  of  the  employees'  associations  and  approved  by  the  governor. 
Two  cases  were  handled  by  this  board,  as  compared  with  three  in 
the  fiscal  year  1929  and  two  in  1928. 

PUBLIC   AMUSEMENTS   AND  RECREATION 

There  has  been  no  material  change  in  the  activities  conducted 
under  the  auspices  of  the  bureau  of  clubs  and  playgrounds.  This 
bureau  operates  6  clubhouses  for  white  employees  and  5  club- 
houses and  1  clubroom  for  colored  employees.  These  provide 
moving  pictures,  bowling,  pool,  reading  rooms,  and  limited  refresh- 
ment and  restaurant  service  and  are  centers  for  community  enter- 
tainments and  athletic  enterprises.  They  are  open  daily  from 
7  a.  in.  to  11  p.  m.  Included  in  the  six  clubhouses  for  gold  em- 
ployees is  one  in  New  Cristobal,  opened  May  17,  1930,  and  operated 
as  an  annex  to  the  old  Cristobal  clubhouse. 

In  addition  to  the  clubhouses,  16  concrete  and  5  grass  tennis 
courts  are  maintained,  as  well  as  various  athletic  fields  and  ball 
parks,  and  for  the  small  children  playgrounds  are  operated  where 
kindergarten  activities  and  supervised  play  may  be  carried  on.  Two 
swimming  pools  are  maintained  and  a  boathouse  is  also  kept  open 
near  Fort  Amador,  where  transportation  is  available  to  visit  Farfan 
Beach  on  the  opposite  side  of  the  canal.  This  beach  is  a  favorite 
spot  for  swimming  and  picnic  parties  and  is  provided  with  all  necessary 
facilities,  including  dressing  rooms  for  men   and  women,  cookhouse, 
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toilets,  etc.  During  the  year  about  140  coconut  palms  were  planted 
on  the  grounds  by  common  jail  labor,  and  in  a  few  .Mais  these  trees 
will  provide  shade  for  persons  holding  picnics  at  the  beach. 

The  clubhouse  auditoriums  continued  in  use  during  the  year  for 
concerts  or  vaudeville  performances  by  traveling  troupes,  dramatic 
and  other  entertainments  given  by  high-school  students  or  other 
local  talent,  school  commencement  exercises,  etc.  Card  parties  con- 
tinued to  be  popular  at  most  of  the  clubhouses  and  did  much  to 
engender  a  social  atmosphere.  Military  bands  from  various  garrison 
posts  gave  concerts  regularly  at  clubhouses  of  the  larger  towns; 
and  the  boys'  bands  of  Balboa,  Cristobal,  and  Gatun  were  active  in 
furnishing  concerts. 

Transient  visitors  to  the  Canal  Zone  have  the  privileges  of  the 
(anal  Zone  clubhouses  as  do  also  the  personnel  of  the  Army  and 
Navy  stationed  in  the  Canal  Zone,  in  addition  to  the  entertainment 
needs  provided  for  the  latter  by  the  two  services  and  by  the  Army 
and  Navy  V.  M.  C.  A.'s.  The  clubs  and  playgrounds  at  the  terminal 
towns  are  used  extensively  by  Navy  personnel  during  the  visits  of 
vessels,  and  this  is  especially  the  case  at  times  of  fleet  concentrations 
at  the  canal. 

Motion  pictures  were  shown  in  all  the  clubhouses,  daily  in  the 
larger  towns  and  several  times  a  week  in  the  smaller  towns,  averaging 
about  21.")  shows  per  month.  Due  to  the  fact  that  talking-pictures 
were  exhibited  in  Panama  and  Colon  during  the  year,  the  receipts 
at  the  motion-picture  shows  were  reduced  at  the  clubhouses  in  the 
terminal  towns  and  at  some  of  the  smaller  towns.  Talking-picture 
equipment  was  being  installed  at  Ancon,  Balboa,  and  Cristobal 
clubhouses  at  the  end  of  the  fiscal  year,  and  it  is  possible  that  such 
equipment  will  be  placed  in  some  of  the  silver  clubhouses  in  the  near 
future.  The  sound  equipment  purchased  is  considered  the  best  mi 
the  market. 

At  the  colored  clubhouses  a  special  effort  was  made  to  offer  helpful 
educational  attractions  and  to  foster  interest  in  classes  covering 
health,  social,  commercial,  industrial,  and  other  self-help  features, 
both  lor  adults  and  for  children.  Selected  films  were  furnished  to 
the  silver  clubhouses  for  regular  picture  programs,  and  once  a  month 
a  free  educational  picture  show  was  given  to  children  at  the  various 
colored  schools. 

As  in  previous  }7ears,  films  wen1  furnished  free  of  charge  for  weekly 
picture   shows   nt    Palo   SeCO   leper  colony,   Corozal    Hospital    for   the 

insane,  and  the  ('anal  Zone  Penitentiary  at  Gamboa. 

The   clubhouse    buildings,   as   a   whole,    are   in    very    bad   condition 

physically.  They  are  all  old,  and  extensive  repairs  are  necessary 
to  keep   them  in  a  usable  condition.      Balboa  clubhouse   is   not    only 

old,  but  is  too  small  for  the  purpose  for  which  it  is  used  and  will  have 
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to   be   replaced   before   very   long.     The  Pedro  Miguel   and  Gatun 

clubhousi  -  are  in  fair  shape,  while  Cristobal  clubhouse  is  in  very  bad 
condition.  ()nl\  such  temporary  repairs  as  are  absolutely  necessary 
are  made,  owing  to  the  fact  that  most  of  the  buildings  presumably 
will  be  replaced  in  a  few  years.  New  clubhouses  are  needed  at 
Ancon,  Balboa,  New  Cristobal,  and  La  Boca.  A  swimming  pool 
at  Gatun  for  white  employees  is  one  of  the  most  urgent  needs,  and 
s\\  Lmming  facilities  at  all  colored  communities  are  also  needed  urgently, 
as  well  as  playsheds  for  the  small  children.  The  playshed  for  small 
white  children  at  Balboa  was  extended  to  a  length  of  130  feet  during 
the  fiscal  year,  but  the  playshed  at  Cristobal  is  too  small,  and  the 
congestion  can  not  be  relieved  until  a  new  clubhouse  is  constructed. 
Small  playgrounds  equipped  with  some  apparatus,  such  as  swings, 
baseball  hack  stops,  volley-ball  courts,  but  without  immediate  super- 
vision, are  needed  at  various  points  in  Ancon  and  Balboa  where 
children  can  play  when  it  is  not  convenient  to  go  to  the  larger  play- 
grounds. New  playground  equipment  is  needed  at  all  playgrounds. 
A  new  grandstand  will  be  built  at  Pedro  Miguel,  while  band  stands 
are  needed  at  Ancon,  Balboa,  Pedro  Miguel,  and  New  Cristobal. 

ASTRONOMICAL  OBSERVATORY 

Clubhouse  funds  in  the  amount  of  approximately  $1,750  were 
expended  on  the  erection  of  a  concrete  and  steel  observatory  to  house 
a  5-inch  equatorial  telescope  transferred  to  the  Panama  Canal  by  the 
Navy.  The  observatory  was  erected  on  a  hill  a  short  distance  to  the 
northwest  of  the  Miraflores  filtration  plant,  and  the  position  of  the 
center  point  of  the  pier  supporting  the  telescope  is  latitude  9°  00' 
15"  north,  longitude  79°  35'  51"  west.  The  building  is  a  circular 
structure,  14  feet  in  diameter,  with  a  6-inch  concrete  wall,  topped 
with  a  mobile  steel  dome  traveling  on  a  circular  track.  Ground  was 
broken  on  April  11,  1930,  and  it  wTas  almost  completed  at  the  end  of 
the  fiscal  year. 

The  observatory  was  established  through  the  initiative  of  the  Canal 
Zone  Astronomical  Societ)^.  It  is  used  for  the  instruction  of  students 
in  the  high  schools  and  by  canal  employees  and  others  interested  in 
astronomy. 

ADMINISTRATIVE  PROBLEMS 

In  connection  with  the  operation  of  the  canal  it  is  necessary,  of 
course,  to  consider  future  needs  and  questions  of  policy  which  may 
affect  operations.  Briel  discussions  of  some  of  the  more  important 
of  such   matters  are  presented  herewith. 

MADDEN  DAM  AND  RESERVOIR 

Work  on  this  project  has  gone  forward  during  the  fiscal  year,  as 
explained  elsewhere  in  this  report.  It  was  the  original  plan  when 
the  project  was  adopted  by  Congress  to  complete  all  preliminary 
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operations  by  July  1,  1930,  so  thai  actual  construction  of  the  dam 
could  begin  on  that  date.  However,  the  estimate  of  $3,000,000 
for  the  fiscal  year  L930  was  cut  to  $1,000,000  by  the  Bureau  of  the 
Budget.  This  amount  was  wholly  insufficient  for  building  the  high- 
way, construction  cam]),  power  line,  and  for  the  other  preliminary 
work,  and  consequently  the  date  for  beginning  of  work  on  the  struc- 
tures at  tin1  dam  site  has  been  postponed  until  -Inly  1,  1931.  For 
the  fiscal  year  1931  the  appropriation  for  the  dam  is  $2,000,000. 
In  succeeding  years  funds  should  be  provided  at  a  rate  of  approxi- 
mately $3,000,000  per  year  until  the  entire  estimate  of  $12,000,000 
has  been  appropriated.  It  would  not  be  economical  to  carry  on  this 
work  with  smaller  appropriations. 

HIGHWAY  AND  FERRY  ACROSS  CANAL 

An  act  of  Congress  approved  May  27,  1930,  authorized  the  expendi- 
ture of  $500,000  toward  the  construction  of  a  ferry  across  the  canal 
and  a  highway  to  extend  from  the  ferry  landing  opposite  Balboa  to 
the  Canal  Zone  boundary  near  Arraijan.  The  estimated  entire  cost 
of  the  project  is  $1,000,000  and  funds  for  its  completion  are  included 
in  the  estimates.  Construction  of  this  highway  will  discharge  a 
moral  obligation  to  the  Republic  of  Panama  by  providing  connection 
with  the  system  of  highways  in  the  western  portion  of  the  Republic. 
It  will  also  be  a  link  in  the  eventual  Pan  American  Highway. 

This  is  a  separate  matter  from  the  proposed  Trans-Isthmian  High- 
way to  connect  Panama,  Colon,  and  Porto  Bcllo,  all  of  which  lie  on 
the  east  side  of  the  canal  and  are  not  separated  as  a  result  ol  its 
construction. 

QUARTERS    FOR    EMPLOYEES 

Additional  quarters  arc  needed  for  the  families  of  employees.  This 
is  due  in  part  to  the  deterioration  of  existing  quarters,  some  of  which 
date  hack  to  the  time  of  the  French  canal  undertaking  and  under 
the  effects  of  weather  and  the  attacks  of  white  ants  have  reached  a 
state  practically  unlit  for  human  habitation;  and  in  part  to  the 
increase  in  the  Dumber  of  families.  During  the  construction  days 
and  the  earlier  years  of  operation  the  greater  part  of  the  employees 
were  unmarried,  due  to  the  fact  that  the  work  at  that  time  attracted 
a  transitory  type  of  employee.  Under  the  steadier  conditions  of 
operation  employees  have  adopted  service  with  the  canal  as  their 
life  work,  hence  thc\  marry  and  settle  here  definitely  .  1 1  is  extremely 
desirable  to  house  all  of  the  American  employees  within  the  ('anal 
Zone,  not  simply  as  a  matter  of  economical  advantage  t<>  them  hut 
for   the   better   preservation   of  loyalty,   morale,   and    undistracted 

attention  to  the  work.  The  sum  ol  $500,000  per  year  is  being 
included  in  the  estimates  tor  the  next  five  years  for  the  construction 
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of  quarters  for  gold  employees,  and  even  this  amount  will  not  be 

adequate  as  it  would  take  about  10  years  of  building  at  this  rate  to 
afford  quarters  for  all  of  the  American  employees. 

The  sil  nation  with  respect  to  quarters  for  alien  employees  is  even 
worse.  At  present,  about  4,000  of  the  12,000  alien  employees  are  in 
quarters  in  the  Canal  Zone.  Oi  the  other  8,000  a  few  are  squatters 
on  licensed  land  in  the  rural  areas,  but  the  great  bulk  live  in  the 
cities  of  Panama  and  Colon  where  they  are  charged  high  rents  for 
inadequate  accommodations.  It  is  not  the  intent  to  attempt  to 
house  the  entire  alien  force  in  canal  quarters,  but  it  is  believed  that 
accommodations  should  be  provided  for  at  least  50  per  cent  of  them. 
Among  the  alien  employees,  as  well  as  the  Americans,  there  have 
evolved  permanent  employees,  people  who  year  after  year  carry  on 
important  work.  It  is  only  reasonable  and  good  administration  to 
provide  domestic  surroundings  for  these  employees  which  are  fairly 
adequate  and  tend  to  foster  their  contentment  and  adherence  to  the 
canal  work. 

OTHER    STRUCTURES 

Due  both  to  the  obsolescence  of  old  buildings  and  increase  in 
population,  additional  building  is  required  at  Colon  Hospital,  Corozal 
Hospital  for  the  Insane,  and  the  leper  colony  at  Palo  Seco;  for  exten- 
sion of  schools  for  both  American  and  alien  children;  replacement  of 
clubhouses,  maintained  in  part  by  appropriations  from  Congress  but 
deriving  the  greater  part  of  their  income  from  revenue  for  services 
rendered;  replacement  and  extension  of  old  wooden  buildings  used  for 
post  offices,  police  stations,  and  fire  stations. 

Another  important  improvement,  which  will  be  deferred  for  several 
years  until  more  pressing  needs  have  been  met,  is  the  proposed 
transfer  of  the  dredging  organization's  repair  plant  and  mooring 
station  from  Paraiso  to  Gamboa.  In  the  construction  days  there 
were  repair  shops  at  Paraiso  and  this  plant,  because  it  was  already 
in  existence,  was  adopted  lor  the  use  of  the  dredging  division.  The 
tying  up  ol  vessels  at  this  station  endangers  both  them  and  ships 
going  past  in  the  canal;  furthermore,  the  section  of  slides,  in  the  cut 
lies  between  Paraiso  and  the  areas  for  dumping  barges  in  Gatun 
Lake,  so  it  is  possible  that  a  severe  slide  might  cut  off  the  dredging 
equipment  fro  in  the  dumping  area. 

RETIREMENT    AND    SUPERANNUATION 

The  present  national  law  tor  the  retirement  of  employees  who  are 
American  citizens  neither  provides  annuities  sufficient  to  care  for  old 
people  who  have  to  seek  new  homes  on  their  forced  departure  from 
the  Canal  Zone  nor  allows  employees  to  retire  at  an  age  which  would 
be   advantageous  to  themselves  or  to  the  canal.     In  consequence, 
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employees  remain  in  the  service  past  the  time  of  their  greatest 
usefulness  and  when  they  should  be  replaced  by  younger  personnel 
belter  fitted  lor  doing  work  with  the  speed  and  reliability  required 
in  the  handling  of  commerce.     A  bill  bas  been  drafted   to  provide 

special  conditions  of  contributions  and  retirement  to  be  applied  to 
employees  of  the  canal  and  it  is  extremely  desirable  that  legislation 
to  this  end  be  passed  by  Congress. 

At  present,  the  Panama  Canal  is  without  legislative  provision  for 
taking  care  of  superannuated  or  physically  incapacitated  employees 
who  are  not  citizens  of  the  United  States.  The  large  group  of  alien 
employees  should  be  provided  with  some  means  of  pension  when 
they  can  no  longer  render  useful  service.  Due  to  the  varied  nature 
of  the  force  of  aliens  and  the  lack  of  personnel  records  covering  their 
individual  employment  in  the  past,  it  is  not  desired  to  secure  at  this 
time  legislation  setting  up  definite  provisions  as  to  age,  length  of 
service,  maximum  and  minimum  annuities,  etc.,  but  for  the  present 
to  secure  authority  for  the  governor  to  pay  pensions  as  determined 
by  the  needs  of  each  case,  subject,  of  course,  to  a  limitation  with 
respect  to  maximum  payable.  The  latter  would  be  relatively  low 
because  these  employees,  living  under  tropical  standards,  have  not 
been  accustomed  to  high  rates  of  pay. 

CAPACITY    OF    THE    CANAL 

In  the  annual  report  for  1929  was  presented  a  resum6  of  factors 
affecting  the  capacity  of  the  canal.  In  this  it  was  stated  that  when 
traffic  reaches  an  average  of  27  commercial  lockages  per  day  a  third 
flight  of  locks  should  be  available  for  use.  This  means  when  the 
traffic  is  about  100  per  cent  greater  than  at  present.  None  of  the 
factors  in  that  study  has  been  modified  and  the  conclusions  presented 
in  it  are  still  valid. 

BASIS    OF    LEVY    OF    TOLLS 

The  canal  administration  has  continued  to  advocate  the  adoption 
of  the  Panama  ( 'anal  rules  only  as  the  basis  of  tolls  and  a  bill  provid- 
ing this  was  the  subject  of  hearings  before  committees  of  Congre-s 
duiing  the  past  year.  Opposition  was  expressed  by  American  opera- 
tors of  general  cargo  vessels,  particularly  those  engaged  in  the  Lnter- 
coastal  tiade  of  the  United  States,  for  the  reason  that  adoption  of  the 
canal  rules  of  measurement  with  rates  of  tolls  of  SI  per  net  ton  for 
laden  ships  and  60  cents  for  ships  in  ballast  would  result  in  Increased 
charge's  on  a  number  of  their  vessels.  The  point  of  view  of  the  canal 
administration  is  that  the  present  l>:isis  is  unscientific  and  at  times 
unfair,  while  the  canal  rules  afford  an  accurate  and  equitable  measure- 
ment of  capacity  for  ships  carrying  cargo  or  passengers,  which  is  the 
basis  for  the  levy  of  tolls.     At  present  t<>ll>  are  levied  at  $1.20  per  net 
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toil  on  laden  ships  and  72  cents  on  vessels  with  ballast,  on  the  basis  of 
tonnage  determined  by  the  Panama  (anal  rules  of  measurement,  with 
the  proviso  that   the  amount  collectible  shall  not  exceed  SI. 25  per 

mi  ion  nor  be  less  than  75  cents  per  net  ton  as  determined  under  the 
rules  for  registry  in  the  United  States.  This  makes  it  necessary  for 
tonnage  to  be  determined  and  tolls  arrived  at  on  two  bases,  and  as 
i he  rules  <>!'  measurement  for  registry  were  not  designed  as  a  basis 
for  the  levy  of  canal  tolls  and  are  considered  somewhat  arbitrary,  and 
are  subject  to  changes,  the  dual  system  occasions  confusion  and 
annoyance  and  at  times  injustice.  Small  vessels,  such  as  tugs,  some- 
times make  the  transit  without  payment  of  tolls  because  the  United 
States  rules  indicate  for  them  a  negative  net  tonnage.  The  trouble 
resulting  from  this  dual  system  is  one  of  long  standing  and  it  is  hoped 
that  it  will  be  remedied  shortly. 

EQUITY    OF    PRESENT    TOLLS 

This  was  discussed  at  some  length  in  the  report  for  last  year. 
Nothing  that  has  developed  during  the  fiscal  year  1930  affects  the 
conclusion  that  there  is  no  occasion  for  a  reduction  in  tolls.  In  con- 
nection with  the  occasional  recommendations  of  United  States  opera- 
tors that  tolls  be  reduced,  it  is  claimed  that  such  reduction  would  be 
an  aid  to  American  shipping.  In  the  fiscal  year  1930  tolls  paid  by 
foreign  ships  were  51  per  cent  of  the  total  tolls,  those  b}^  United  States 
ships  in  the  intercoastal  trade  36  per  cent,  and  those  by  United 
States  ships  in  foreign  trade,  13  per  cent.  A  lowering  of  canal  tolls 
below  the  value  of  the  service  rendered  should  be  considered  in  the 
nature  of  a  subsidy  to  shipping,  and  each  million  dollars  of  tolls 
reduction  would  represent  a  subsidy  of  $510,000  to  foreign  shipping, 
of  S3(50,000  to  United  States  shipping  not  in  competition  with  foreign 
.-hipping,  and  of  S130,000  to  those  sliips  of  the  United  States  which 
are  in  competition  with  foreign  flags.  It  is  seen  that  as  far  as  United 
States  shipping  is  concerned  the  greatest  reduction  would  be  to  vessels 
engaged  in  the  intercoastal  trade  of  the  United  States.  These  vessels 
arc  protected  against  the  competition  of  foreign  lines  and  their  com- 
petition is  with  the  railroads  of  the  United  States.  As  a  matter  of 
national  policy  the  effect  of  lower  canal  tolls  on  the  railroads  should  be 
given  careful  consideration.  Tolls  revenues  are  not  now  on  the  in- 
crease but  expenses  of  operation  and  maintenance  are,  on  account 
of  the  necessity  of  replacements  and  betterments.  It  appears  in  line 
with  sound  business  practice  to  retain  the  rates  of  tolls  at  the  present 
levels. 


SECTION  IV 

GOVERNMENT 

Civil  government  of  the  Canal  Zone  is  conducted  as  prescribed  by 
the  Panama  Canal  act  of  August  24,  1912,  and  other  acts  and  Execu- 
tive orders  applicable  to  the  Canal  Zone.  The  assignment  of  govern- 
mental duties  wherever  practicable  to  departments  organized  pri- 
marily for  the  operatiou  and  maintenance  of  the  canal  has  effected 
a  coordination  of  functions  which  results  in  greater  economy  and 
efficiency. 

Data  on  the  expenses  and  revenues  of  various  features  of  canal 
operation  and  government  are  shown  in  the  financial  and  statistical 
statements  in  Section  V. 

POPULATION 

An  act  of  ( Jongress  approved  July  18,  1929  (Public  No.  13),  provid- 
ing for  the  fifteenth  decennial  census  of  population,  agriculture, 
irrigation,  drainage,  distribution,  unemployment,  and  mines  con- 
tained a  proviso  that  the  census  of  the  Panama  Canal  Zone  should  be 
taken  by  the  Governor  of  the  Canal  Zone  in  accordance  with  plans 
prescribed  or  approved  by  the  Director  of  the  Census.  In  accordance 
with  this  law  the  census  of  the  Canal  Zone  was  taken  as  of  April  1, 
1 930.  The  total  population  was  39,469.  Of  these,  22,199  were  in  the 
Balboa  division  and  17,270  in  the  Cristobal  division.  The  areas  of 
these  divisions  are  those  of  the  court  divisions  or  magisterial  districts. 
The  boundaries  of  each  town  or  village  and  military  or  naval  reserva- 
tion were  defined  precisely  and  remaining,  sparsely  inhabited,  sec- 
tions were  defined  and  designated  rural  areas.  The  enumeration 
areas  in  the  Balboa  division  were  numbered  1  to  24,  inclusive,  and 
those  in  the  Cristobal  division  from  25  to  47,  inclusive.  By  enumera- 
tion areas  the  population  of  whites,  blacks,  and  all  others,  male  and 
female,  was  as  follows: 
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40 

28 
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i  City.. 

4,460 
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42 

43 
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44 

France  Field 

942 

45 

28 

1,196 

46 

Fort  Randolph 
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•17 

Fort  De  Lesseps.. 

? 
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Totals  .. 

14,431 

4,352 

10,817 

8,675 

907 

287 

39, 469 

Of  the  39,469  persons  comprising  the  total  population,  22,865  were 
living  in  civil  towns  and  villages,  4,819  in  rural  areas,  10,470  in  Army 
reservations,  and  1,315  in  Navy  reservations.  The  figures  include 
Army  and  Navy  personnel  stationed  in  the  Canal  Zone  and  civilians, 
in  short,  all  persons  who  were  then  living  in  the  Canal  Zone,  as  res- 
dence  is  defined  for  census  purposes.  American  and  other  employees 
of  the  United  States,  living  in  territory  of  the  Republic  of  Panama, 
are  not  included  in  the  census  of  the  Canal  Zone.  The  personnel  of 
the  Army  and  Navy,  exclusive  of  civilian  residents  attached  to  them, 
was  as  follows:  Army,  8,686;  Navy,  1,194;  total,  9,880. 

The  house-to-house  canvass  by  the  Canal  Zone  police  in  June,  1929, 
showed  a  total  civil  population  at  that  time  of  33,300,  to  which  the 
addition  of  9,837  persons  in  the  Army  and  1,249  in  the  Navy  made  a 
total  of  39,137.  The  total  in  June,  1928,  was  37,512;  in  1927,  36,600; 
in  1926,  36,998. 

There  were  no  marked  demographic  changes  in  the  fiscal  year  1930. 
The  building  of  more  quarters  in  some  of  the  canal  towns  has  tended 
slightly  to  increase  their  populations,  and  there  has  been  some  lessen- 
ing of  the  rural  population,  from  abandonment  of  licensed  agricul- 
tural areas,  either  permanently  or  temporarily  as  employment  else- 
where was  attractive. 
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PUBLIC   HEALTH 

A  brief  outline  of  general  health  conditions  in  the  Canal  Zone  and 
the  cities  of  Panama  and  Colon  is  given  below.  This  subject  is  dis- 
cussed in  greater  detail  in  the  annual  reports  of  the  health  department 
for  calendar  years,  which  are  issued  as  separate  publications. 

MALARIA 

Malaria  cases  reported  from  the  Canal  Zone  and  terminal  cities 
(Panama  and  Colon)  during  the  fiscal  year  1930  totaled  1,742  and 
were  at  the  rate  of  12  per  1,000  of  population.  In  the  following  table 
are  summarized  the  cases  among  employees,  Army  and  Navy  per- 
sonnel, and  others  for  the  past  seven  years: 
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739     82 

65 
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5 
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5 
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4 
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5 
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6 
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6 

Total 

1,623 

13 

1,430 

11 

1,611 

1, 314      10 

1,250 

9 

1,576 

11 

1,742 

12 

Of  the  above  figures  only  those  regarding  employees  and  the  per- 
sonnel of  the  Army  and  Navy  can  be  considered  as  accurately  reported. 
Many  private  physicians  do  not  report  every  case  they  see,  and  of 
those  cases  reported  among  nonemployees  many  inaccuracies  occur 
as  to  place  of  residence  and  place  of  infection.  The  years  1926, 
1929,  and  1930  show  relatively  high  rates  for  employees.  In  1926 
the  high  incidence  of  malaria  was  due  to  the  fact  that  a  large  gang 
of  men  was  engaged  in  construction  work  for  the  Army  in  an  un- 
sanitated  area;  over  half  the  men  so  employed  developed  malaria 
within  five  months.  In  1929  and  1930  the  higher  rates  are  principally 
due  to  the  construction  work  on  the  new  Madden  Highway  and  at 
the  site  of  the  proposed  Madden  Dam.  There  have  been  engaged 
in  this  work  as  many  as  1,200  laborers,  many  of  whom  were  recruited 
from  the  unsanitated  rural  towns  and  villages  of  the  Republic  of 
Panama,  and  were  infected  with  malaria  at  the  time  of  beginning 
employment.  By  giving  these  men  nourishing  food,  screened  bar- 
racks, and  treating  with  quinine  those  that  showed  clinical  symptoms 
of  malaria,  the  incidence  of  the  disease  was  kepi  at  a  minimum  and 

the  work  progressed  without  serious  handicap. 

The   higher   rates   among   (he   Army   and    Navy    personnel   are   due 

principally  to  the  fact  that  annual  maneuvers  are  held  !>\  the  Army 
each  year  in  unsanitated  areas. 

During  the  yc^ar  two  new  species  of  anopheline  mosquitoes  were  dis- 
covered in  the  Canal  Zone,  but  it  is  not  believed  that  either  of  them 
is  seriously  concerned  in  the  transmission  of  malaria.     At  the  be- 
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ginning  of  the  rainy  season  there  was  an  unusual  prevalence  of 
anopheles  albimanns  mosquitoes  (our  most  effective  transmitter  of 

malaria)  in  the  inhabited  parts  of  the  Canal  Zone  and  the  terminal 
cities.  Careful  check  of  breeding  places  showed  that  there  was  no 
unusual  breeding  of  these  mosquitoes  within  the  sanitated  area,  but 
that  in  outlying  districts,  beyond  the  areas  in  which  mosquito  con- 
trol is  practiced,  this  species  was  breeding  lar  more  prolifically  than 
usual.  At  the  same  time,  the  mosquitoes  (Aedes  taeniorhynchus) 
which  ordinarily  at  that  time  of  the  year  arc  a  great  nuisance  on  the 
Isthmus,  coming  from  large  swamps  up  to  as  far  as  40  miles  away, 
were  remarkably  few  in  number.  Such  variations  in  the  dominance  of 
certain  species  of  mosquitoes  are  not  rarely  noted  by  trained  observers. 

Fortunately,  such  long  flights  and  increased  prevalence  of  these 
mosquitoes  are  limited  to  a  brief  season  ol  the  year.  Entirely  to 
prevent  such  incursions  would  entail  enormous  expansion  of  the 
sanitated  areas  beyond  their  present  extent. 

There  was  but  one  death  from  malaria  among  employees  dining 
the  year,  a  colored  West  Indian  laborer  who  probably  contracted 
the  disease  in  an  unsanitated  area  of  the  Republic  ol  Panama.  In 
another  employee — a  white  American — who  died  after  a  prolonged 
illness  following  employment  in  the  interior  of  Panama,  evidence  of 
malarial  infection  was  seen,  but  this  is  not  believed  to  have  been  the 
cause  of  his  death;  an  autopsy  was  not  made. 

An  epidemic  of  a  mild  form  of  smallpox,  commonly  known  as 
alas  trim,  prevailed  upon  the  Isthmus  from  the  middle  of  June  to 
the  latter  part  of  October,  1929,  a  total  of  389  cases  developing, 
chiefly  among  the  poorer  classes  in  Panama  City.  The  epidemic 
originated  with  a  child  who  contracted  the  disease  during  a  visit 
into  the  interior  of  the  Republic  of  Panama;  because  of  its  mildness, 
the  disease  was  not  recognized  and  the  child  remained  untreated  at 
home  in  Panama  City  during  which  time  many  contacts  were  made. 
When  it  became  evident  that  the  disease  had  become  fairly  widely 
spread,  a  general  vaccination  of  the  population  of  the  Canal  Zone 
and  the  terminal  cities  was  ordered.  The  Republic  of  Panama  co- 
operated by  ordering  a  like  general  vaccination  campaign  in  the  cities 
of  the  interior  of  the  Republic  having  ready  communication  with  the 
Canal  Zone  by  road  or  by  water.  In  the  Canal  Zone  and  in  the 
terminal  cities  163,479  vaccinations  were  made,  with  excellent  re- 
sults. Not  one  among  those  vaccinated  developed  a  seriously  alarm- 
ing reaction  or  had  any  permanent  ill  effect  from  it.  The  last  case 
of  smallpox  was  diagnosed  on  October  28,  1929.  One  death  recorded 
as  due  to  smallpox  occurred  during  the  epidemic;  the  patient,  a  colored 
Panamanian  male  employee  ol  the  Panama  Canal,  living  in  Panama 
City,  had  the  disease  apparently  in  the  usual  mild  form  that  pre- 
vailed, but  developed  a  lobar  pneumonia,  which  was  the  actual  cause 
of  his  death. 
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CANAL  ZONE 

A  canvass  oJ  the  Canal  Zone  showed  a  population  (civil  and  mili- 
tary) of  40,137  in  July,  1929,  and  the  census  taken  in  April,  1930 
showed  a  population  of  39,469.  The  average  ol  these  two  figures, 
39,803,  has  been  used  as  a  base  for  computing  vital  statistics  for  the 
fiscal  year.  From  this  population,  292  deaths  occurred  during  the 
year,  26G  of  which  were  from  disease,  giving  a  rate  of  6.68  for  disease 
alone,  as  compared  with  6.98  for  1929  and  7.49  for  1928.  The  prin- 
cipal causes  of  death,  and  number  from  each  principal  cause,  were 
tuberculosis  (various  organs),  32;  nephritis  (acute  and  chronic),  27; 
and  pneumonia  (broncho  and  lobar),  23. 

There  were  534  live  births  reported  during  the  year  and  30  still- 
births. Including  stillbirths  this  is  equivalent  to  an  annual  birth 
rate  of  14.32  per  1,000  population.  The  infant  mortality  rate,  based 
on  the  number  of  live  births  reported  for  the  year,  was  54.05  for 
white  children  and  103.15  for  colored  children,  with  a  general  average 
of  86.14.  Of  the  total  births  reported,  6  per  cent  w^ere  stillbirths. 
Of  the  total  deaths  reported,  23.63  per  cent  occurred  among  children 
under  5  years  of  age. 

The  maternal  mortality  rate  (from  conditions  due  to  the  puerperal 
state)  was  12.28  per  thousand  births,  stillbirths  included. 

PANAMA  CITY 

Due  to  lack  of  definite  data,  the  population  of  Panama  City  had 
to  be  estimated  until  the  beginning  of  the  calendar  year  1930,  when 
a  census  was  taken  which  showed  a  population  of  74,402;  the  estimate 
pre\  iouslv  used  was  60,000.  As  a  base  for  computing  vital  statistics, 
74,000  has  been  used  for  the  fiscal  year  1930.  From  this  population 
1,375  deaths  occurred  during  the  year,  of  which  1,327  were  from 
disease,  giving  a  rate  of  17.93  for  disease  alone,  as  compared  with 
l'.l.T  1  lor  t  he  fiscal  year  1929  when  figured  on  the  basis  of  an  estimated 
population  of  73,000. 

Deaths  from  the  three  principal  causes,  with  the  rates  of  deaths 
per  thousand  of  population  from  these  causes,  are  shown  in  this 
table  for  the  live  years  ending  with  the  liscal  year  1930: 
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There  were  2,478  live  births  reported  during  the  year  and  134 
stillbirths.  Including  stillbirths,  this  is  equivalent  to  an  annual 
birth  rate  of  35.29  per  1,000  population.  The  infant  mortality  rate, 
based  on  the  number  of  live  births  reported,  was  129.54.  Of  the  total 
births  reported,  5  per  cent  were  stillbirths.  Of  the  total  number  of 
deal  lis  reported,  29.82  per  cent  occurred  among  children  under  5 
years  of  age.  The  maternal  mortality  rate  (from  conditions  due  to 
the  puerperal  state)  was  6.89  per  1,000  births,  stillbirths  included. 

COLON 

Due  to  lack  of  recent  definite  data,  the  population  of  Colon  had  to 
be  estimated  until  the  beginning  of  the  calendar  year  1930,  when  a 
census  was  taken,  which  showed  a  population  of  29,765;  the  estimate 
previously  used  was  32,000.  As  a  base  for  computing  vital  statistics, 
29,700  has  been  used  for  the  fiscal  year  1930.  From  this  population 
487  deaths  occurred  during  the  year,  of  which  467  were  from  disease, 
giving  a  rate  of  15.72  for  disease  alone,  as  compared  with  15.32  for 
1929  in  an  estimated  population  of  29,500. 

Deaths  from  the  three  principal  causes,  with  the  rates  of  deaths 
per  1,000  of  population  from  these  causes,  are  shown  in  this  table  for 
the  five  years  ending  with  the  fiscal  year  1930: 
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Esti mated  population 

Tuberculosis  (various  organs) 

Pneumonia  (broncho  and  lobar). 
Nephritis  (acute  and  chronic) ... 
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There  were  846  live  births  reported  during  the  year  and  42  stillbirths. 
Including  stillbirths,  this  is  equivalent  to  an  annual  birth  rate  of 
2'.). 90  per  1,000  population.  The  infant  mortality  rate,  based  on 
the  number  of  live  births,  was  108.75.  Of  the  total  births  reported, 
5  per  cent  were  stillbirths.  Of  the  total  deaths,  26  per  cent  occurred 
among  children  under  5  years  of  age.  The  maternal  mortality  rate 
(from  conditions  due  to  the  puerperal  state)  was  10.14  per  thousand 
births,  stillbirths  included. 


CANAL    HOSPITALS 


Following  is  a  summary  of  patients  treated  in  Panama  Canal  hos- 
pitals during  the  fiscal  year  1930: 
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QUARANTINE  AND  IMMIGRATION  SERVICE 

No  quarantinable  diseases  were  introduced  into  the  Canal  Zone 
during  the  year,  and  an  effective  quarantine  was  maintained  without 
delay  to  shipping. 

Careful  supervision  of  rat  proofing  and  close  inspection  for  rat 
infestation  of  ships  making  Canal  Zone  ports  their  termini  was  con- 
tinued throughout  the  year.  Fumigation-exemption  certificates  in 
lieu  of  actual  fumigations  were  granted  to  some  of  these  vessels  on 
which  special  attention  had  been  given  to  rat  proofing.  The  number 
of  actual  fumigations  was  60,  as  compared  with  134  during  the  pre- 
ceding fiscal  year. 

Airplane  arrivals  increased  greatly  as  compared  with  those  in  the 
preceding  year.  In  the  fiscal  year  1930  ail  planes  inspected  and 
passed  numbered  32G,  as  compared  with  72  in  the  fiscal  year  1929. 
While  the  people  entering  the  Canal  Zone  by  means  of  aircraft  are 
relatively  few,  the  rapidity  of  their  transportation  makes  necessary 
special  vigilance  hi  inspection.  The  danger  of  introduction  of  quaran- 
tinable diseases  is  largely  in  the  possibility  of  the  entry  of  a  carrier 
while  the  disease  is  in  incubation  and  not  sufficiently  developed  for 
detection,  and  aerial  transportation  has  extended  the  radius  of  the 
area   from   which    passengers   may    leach    the  Canal   Zone   within   the 

periods  of  incubation  of  quarantinable  diseases.     Where  previously, 
with  steamship  transportation,  the  areas  near  enough  in  point  of 

time  to  be  dangerous  were  fairly  well  defined,  the  possibility  of  much 

quicker  approach  to  the  Canal  Zone  now  requires  vigilance  against 
a  much  greatei  area. 

The  physicians  employed  as  quarantine  officers  also  act  as  immi- 
gration officers.  In  this  function  they  are  concerned  principally  with 
the  exclusion  of  members  of  races  whose  entry  into  Panama  is  pro- 
hibited and  the  exclusion  of  undesirables  or  of  persons  liable  to  become 
a  public  charge.  The  additional  immigration  laws  of  the  Republic 
of  Panama,  which  are  enforced  a-  far  a-  i-  practicable  by  the  quar- 
antine organization,  entailed  in    L930  as  in   1929  a  more  rigid  inspec- 
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tion  of  incoming  passengers,  particularly  of  the  immigrant  class. 
Restricted  and  prohibited  aliens  are  now  being  detained  in  the  quar- 
antine stations  until  they  are  cither  admitted  to  the  Republic  per- 
manently or  are  transshipped  to  their  destinations,  in  greater  num- 
I  linn  in  earlier  years. 
The  activities  of  the  quarantine  division  during  the  fiscal  year  1930 
are  summarized  as  follow    : 

Quarantine  transactions  for  the  fiscal  year  1930 


Airplanes  inspected  and  passed 320 

Vessels  in  pected  and  passed     2,121 

Vessels  granted  pral  i'iuf>  by  radio 96 

Vessels  passed  on  certificates  of  masters 1,959 


TotaL 4,512 

Supplementary  Inspection  of  vessels 3,854 

Vessels  fumigated (iO 

Number  of  rats  found     291 

Box  cars  fumigated           75 


Crew  inspected  and  passed 91,587 

<  !rew  passed  by  radio 58,479 

(Jrew  passed  on  certificates  of  masters 140,  434 


Total  crew  passed 290,500 


igers  inspected  and  passed 90,788 

Passengers  passed  by  radio 2,  436 

Passengers  passed  on  certificates  of  masters.     15,  318 


Total  passengers  passed 108,542 


Total  persons  passed 399,042 


Persons  held  or  detained  for  investigation 
and  released 93 

Persons  deported  under  immigration  laws.  675 


MUNICIPAL  ENGINEERING 

Along  with  the  normal  maintenance  of  water  and  sewer  systems  and 
highways  and  sidewalks  the  forces  engaged  on  municipal  engineering 
performed  construction  work  for  other  departments  and  divisions 
of  the  Panama  Canal,  the  Army  and  the  Navy,  Panama,  and  indi- 
viduals and  companies.  The  construction  of  a  concrete  road  from 
Summit  to  the  Madden  Dam  site  was  continued  and  practically 
completed  during  the  fiscal  year.  Preliminary  work  was  done  for  the 
road  from  Balhoa  to  Arraijan.  Other  important  items  of  work  han- 
dled were:  Road  and  street  repairs  and  construction  in  the  Can*al 
Zone,  Panama  and  Colon,  including  Army  work  at  Fort  Amador, 
and  the  laying  of  water  and  sewer  lines  for  new  canal  quarters,  as 
well  as  the  installation  of  a  complete  sewer  system  and  a  water  system 
at  the  naval  air  station,  Coco  Solo;  construction  of  sea  walls  and  finger 
pier,  and  improvement  of  landing  field  for  the  Navy  at  Coco  Solo; 
<onst  ruction  of  an  additional  12-inch  fuel-oil  line  from  the  pumping 
plant  at  Mount  Hope  to  the  coaling  plant  at  Cristobal,  and  converting 
a  10-inch  fuel-oil  line,  connecting  the  two  plants,  for  the  handling 
of  Diesel  oil;  placing  dry  fill  and  extending  sanitary  sewer  at  France 
Field;  work  in  connection  with  transferring  oil-handling  facilities 
from  Dock  No.  2  to  Dock  No.  4,  Balboa;  and  construction  of  a  crib 
fender  at  the  end  of  the  north  approach  wall  of  Gatun  Locks. 
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WATER    SYSTEM 


Consumption  of  water  for  municipal  uses  during  the  past  three 
vears  has  been  as  follows: 


r.anal  Zone 

city  of  Panama. 
City  of  Colun 
Sates  to  ships 


Total 


1928 


Gallons 

3,  227,313,000 

1,354,354  ooo 

(■,61.253,000 

1.50,  737.  000 


5,  393,  657.  000 


5,581,557,500 


1930 


Gallons 

3,  106,  895,  340 

1,501,711,000 

835,  646,  750 

169,457,910 

5,613,611,000 


It  will  be  noted  that  consumption  in  all  areas  has  increased.  Devel- 
opments in  the  Canal  Zone  and  both  terminal  cities  indicate  further 
growth  of  the  use  of  water  and  that  a  considerable  increase  in  storage 
facilities  must  be  provided  shortly. 

The  quantity  of  water  pumped  at  each  of  the  pumping  stations 
during  the  year,  the  average  pumped  per  month,  and  the  average  cost 
of  pumping  per  1,000  gallons  are  shown  in  this  tabulation: 


Pumping  stai  ion 

Total  gallons 
pumped  during 

year 

Average  gal- 
lons per 
month 

Average 
cost  per 
1,000  gal- 
lons for 
pumping 

Oamboa 

3,  KKi.S24.000 
111.  170,000 

2.  551.  OS 4.  000 

(172.  00(1 

74.710,000 

1,926,  720,000 

394,  7  is.  ooo 

3,412,000 

1,780,000 

283, 902.  000 
36,  764, 000 
212,590,000 

56.000 

6,  226,  000 

160,560.000 

32, 895, 667 

284,  338 

398,333 

so  0233 

Miraflores.-- 

0267 

Balboa 

0179 

Miraflores  Lake                .  

.  176 

Paraiso 

.  0851 

Mount  Hope 

.  0209 

1  iatun 

.0649 

Monte  Lirio 

2683 

Krijoles 

.2040 

Total 

v  „.|.  !J  

733,787,333 

.024 

In  addition  to  the  usual  maintenance  work,  there  were  a  number  of 
water-line  extensions  in  the  Canal  Zone  during  the  year,  notably 
connections  to  newly  constructed  quarters  at  various  points  for  gold 
and  silver  employees,  installations  of  a  water  system  at  the  naval  air 
station  at  Coco  Solo,  replacement  of  Fort -Sherman  water-line  across 
the  canal  at  lower  end  of  Gatun  Locks,  laying  water-lines  for  lire 
protection  at  Mount  Hope  oil-tank  farm,  and  extension  of  water  lines 
and  relocation  of  fire  hydrants  at  New  Cristobal.     Another  pipe-line 

job  was  the  construction  of  a  third  branch  of  Mount   Hope  manifold. 

SEWEB    SI  STEM 

Sewer-line  extensions  in  the  ('anal  Zone  included  the  following 
larger  jobs:  Installation  of  sanitary  sewer  connections  to  newly  con- 
structed quarters  at  \  arious  points  for  gold  and  Bilver  employees,  and 

157  in     30 7 
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the  installation  of  a  complete  sewer  system,  including  septic  tank  and 
pumps  with  temporary  shelter,  at  the  naval  air  station,  Coco  Solo. 
Maintenance  was  continued  as  usual. 

MAINTENANCE  AND  CONSTRUCTION  OF  ROADS,  STREETS,  AND  SIDEWALKS 

Canal  Z<>/>< .  For  the  Army,  roads  were  improved  at  Corozal, 
Quarry  Heights,  and  Fort  Amador  at  a  cost  of  approximately  $14,000. 
Other  Improvements  were  carried  out  on  streets  and  roads  by  the 
Panama  Canal.  One  of  the  most  important  was  the  repairing  and 
rebuilding  of  a  portion  of  Bolivar  Highway  at  a  cost  of  nearly  $32,000. 

Panama  and  Colon. — In  the  city  of  Panama,  National  Avenue, 
including  "Q"  and  Domingo  Espinar  Streets,  was  completely  paved 
at  a  cost  of  approximately  $15,500,  and  the  last-named  street  was  also 
widened  and  paved  at  a  cost  of  $10,341.20.  Approximately  $21,000 
was  spent  in  the  reconstruction  of  Avenue  A  in  addition  to  the 
$44,000  expended  on  this  work  during  the  previous  year.  In  Colon 
several  large  jobs  were  undertaken  at  a  cost  of  approximately  $50,000r 
including  the  resurfacing  of  Front  Street,  paving  east  side  of  Broadway 
and  Central  Avenue  between  Third  Street  and  Washington  Drive, 
concreting  Second  Street,  between  Bolivar  Street  and  Melendez 
Avenue,  and  improvement  of  parkway  on  Seventh  Street,  New  Cris- 
tobal. 

MADDEN    ROAD 

The  construction  of  an  18-foot  concrete  road  from  the  Gaillard 
Highway  at  Summit  to  the  site  of  the  dam  to  be  constructed  at 
Alhajuela,  a  distance  of  12  miles,  was  started  early  in  the  fiscal  year 
1929.  At  the  beginning  of  the  fiscal  year  1930,  the  grading  was  about 
60  per  cent  completed;  96  of  the  122  culverts  were  in  place;  the  bridges 
over  the  Pedro  Miguel  and  Quebrada  Roque  Rivers  were  built;  and 
the  Panama  Railroad  underpass  was  90  per  cent  completed.  The 
present  fiscal  year  saw  the  practical  completion  of  the  road,  the  only 
part  unfinished  being  three  sections  of  pavement  totaling  about 
1,200  feet  in  length.  Two  of  these  sections  are  across  the  Chilibre 
and  Chilibrillo  Rivers,  and  were  omitted  because  the  bridges  were 
not  completed  at  the  time  the  paving  was  in  progress.  The  third 
section  is  at  a  place  where  the  subgrade  has  been  rising,  due  to  a  slide. 
Some  2,000  j^ards  were  removed  from  this  slide  in  an  effort  to  stop 
its  motion  bjr  relieving  the  pressure  on  the  moving  mass,  and  while 
the  movement  continues,  it  seems  to  be  confined  to  an  area  outside 
the  subgrade.  A  temporary  macadam  surface  was  placed  to  handle 
traffic  until  such  time  as  a  permanent  pavement  can  be  placed. 

Grading  was  continued  through  the  rainy  season,  and  a  total  of 
280,000  cubic  yards  was  completed  according  to  schedule  on  Decem- 
ber 18.     All  culverts  were  in  place  by  this  time,  but  no  work  was  done 
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on  the  two  river  bridges  because  of  frequent  floods.  Construction 
of  these  began  with  the  dry  weather  and  continued  until  they  were 
completed  near  the  end  of  the  fiscal  year. 

The  Chilibre  Bridge  is  a  reinforced  concrete  arch  of  100-foot  span 
with  earth-filled  spandrels.  The  abutments  are  of  the  U  type 
with  the  side  walls  tied  together  with  tension  cross  walls.  A  retain- 
ing wall  18  feet  high  was  required  as  an  extension  to  the  south  abut- 
ment to  keep  the  road  fill  from  running  into  the  river  on  the  upstream 
side  of  the  bridge.  The  abutments  rest  on  solid  limestone  ledge 
which  also  resists  the  horizontal  thrust  of  the  arch. 

The  Chilibrillo  Bridge  is  a  similar  structure,  being  practically 
identical,  but  having  a  span  of  80  feet.  Both  bridges  provide  a  clear 
roadway  of  20  feet  between  curbs. 

Paving  was  started  at  about  the  midway  point  of  the  road  on  Janu- 
ary 8,  which  was  as  soon  as  the  subgrade  was  sufficiently  dried  out  to 
allow  concrete  to  be  placed.  The  pavement  is  of  the  thickened  edge 
type  of  9-7-9  section  reinforced  by  bar  mats.  The  normal  width  is 
18  feet,  but  all  curves  of  three  degrees  or  sharper  are  widened  and 
all  curves  superelevated.  The  joints  were  designed  to  control  the 
cracking,  using  a  longitudinal  joint  with  transverse  joints  every 
61  %  feet.  No  expansion  joints  were  used,  as  experience  in  the  Canal 
Zone  has  indicated  that  they  are  unnecessary  due  to  the  small  range 
of  temperature.  The  joints  used  were  of  the  flexplane  type,  being 
grooved  2}o  inches  deep,  which  form  planes  of  weakness  in  which  the 
cracking  will  take  place. 

The  mat  reinforcement  was  broken  at  the  transverse  joints,  but 
dowels  were  provided  to  hold  the  adjacent  slabs  in  line.  All  joints 
were  sealed  with  an  asphalt  filler.  Concrete  aggregates  were  pro- 
portioned by  weight  in  a  batching  plant  served  by  a  crane  and  were 
hauled  to  the  mixer  by  12  dump  trucks,  each  of  which  carried  two 
batches.  Cement  was  picked  up  at  the  cement  house  after  the  batches 
were  loaded  and  the  sacks  were  emptied  on  arrival  at  the  mixer. 
Mixing  was  done  in  a  paver,  using  a  mixing  time  of  1%  minute^. 
With  few  exceptions,  finishing  was  done  by  machine.  On  the  firsl 
half  of  the  road,  this  was  done  largely  with  a  joint  machine.  While  a 
patented  screed  was  used  to  a  certain  extent,  it  was  not  adapted  to 
use  on  widened  curves  until  rebuilt;  the  latter  machine  does  a  more 
satisfactory  finishing  job  and  was  used  for  the  greater  part  of  the 
second  half  of  the  road. 

Concreting  was  carried  on  16  hours  a  day,  working  in  two  8-hour 
shifts;  portable  electric  plants  were  used  to  provide  illumination  at 
night.  This  procedure  was  necessary  to  get  the  paving  done  in  the 
short  dry  season,  which  proved  just  long  enough,  as  the  rain  started 
immediately  after  the  last  concrete  was  poured.  The  first  half  of  the 
road  from  Summit  was  completed  on  March  1  and  the  second  half 
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started  on  March  12,  the  intervening  time  being  used  to  move  the 
paring  equipment  ahead  and  for  storing  cement  along  the  road. 
The  last  concrete  was  placed  on  April  17. 

The  average  pour  per  16-hour  day  was  904  lineal  feet,  or  1,869.3 
square  yards.  The  maximum  ouput  of  the  mixer  occurred  on  Febru- 
ary 19  when  1,476  lineal  feet,  or  2,952  square  yards  were  poured. 
A  total  of  61,941  lineal  feet,  or  128,047  square  yards,  of  pavement 
wfcs  laid  altogether,  using  28,170  cubic  yards  of  gravel,  14,085  cubic 
yards  of  sand,  47,297^  barrels  of  cement,  and  312  tons  of  reinforcing 
steel. 

Chagres  River  sand  and  gravel  were  used  for  aggregates  and  were 
obtained  from  two  sources.  For  the  first  section  they  came  from  the 
dredging  division  plant  at  Gamboa  and  were  stock  piled  at  Summit. 
For  the  second  section  a  slack  line  cableway  was  installed  at  Alhajuela, 
a  short  distance1  above  the  site  of  the  proposed  Madden  Dam,  and  used 
in  connection  with  a  screening  and  wrashing  plant.  This  plant  was 
put  in  use  early  in  February,  and  was  operated  16  hours  a  dajr,  but  at 
times  for  24  hours.  This  was  made  necessary  by  a  deficiency  of  sand 
in  the  gravel  as  taken  from  the  river  and  resulted  in  a  large  surplus  of 
gravel  when  the  work  was  completed. 

Three  methods  of  curing  the  concrete  slab  were  employed.  The 
usual  method  was  by  covering  with  wet  earth  for  10  days  and  was 
used  on  7  miles  of  the  road.  Calcium  chloride  was  used  on  4  miles 
which  were  required  to  be  opened  for  traffic  as  soon  as  possible,  2 
pounds  in  solution  being  added  per  sack  of  cement.  As  an  experi- 
ment, 1  mile  was  covered  with  a  patented  asphalt  emulsion  sprayed 
on  for  the  purpose  of  sealing  the  surface  to  prevent  the  evaporation 
of  the  mixing  water.  The  comparative  results  of  the  various  methods 
will  be  determined  at  some  future  date  by  cores  cut  from  the  pave- 
ment. 

AKKAIJAX    KOAD 

This  project  involves  the  establishment  of  vehicular  ferry  service 
to  cross  the  canal  at  Balboa  and  the  building  of  a  highway  from  the 
ferry  slip  on  the  west  bank  of  the  canal  to  the  boundary  of  the  Canal 
Zone,  to  conned  with  the  Panama  national  highway  near  the  village 
of  Arraijan.  It  is  for  the  purpose  of  affording  highway  communica- 
tion between  the  western  portion  of  Panama  and  the  capital  of  the 
country,  and  will  be  a  part  of  the  eventual  Pan  American  Highway. 

Practically  the  only  work  possible  during  the  fiscal  year  1930  was 
making  the  final  survey  and  detailed  estimate  of  cost.  This  work 
was  started  in  November  and  carried  to  completion  about  the  end 
of  the  fiscal  year. 

A  preliminary  survey  had  been  made  some  years  previously,  but 
it  was  decided  that  a  saving  could  he  effected  in  construction  by  an 
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improvement  in  the  location.  The  final  survey  resulted  in  a  saving 
of  3,023  lineal  feet  and  the  elimination  of  16  curves.  A  maximum 
curvature  of  16°  was  used  as  against  a  maximum  of  3G°  on  the  pre- 
liminary line.  This  was  largely  duo  to  increasing  the  maximum 
grade  from  (i  per  cent  to  7  per  cent. 

Some  work  was  done  on  maintenance  of  an  existing  temporary 
road  to  facilitate  survey  operations. 

Late  in  the  fiscal  year  construction  was  started  on  a  temporary 
building  on  the  west  bank  of  the  canal  opposite  Balboa,  to  be  used 
as  a  material  office.  This  building  was  completed  at  the  end  of  the 
fiscal  year. 

TKANS-ISTHMIAN    HIGHWAY    SURVEY 

The  work  of  mapping  the  field  work  done  during  the  previous  year 
and  the  preparation  of  estimates  was  completed  in  July,  1929,  and 
the  organization  was  disbanded. 

WATER    PURIFICATION    PLANTS    AND    TESTING    LABORATORY 

The  water  purification  plants  performed  the  usual  work  of  purify- 
ing the  water  used  on  the  Canal  Zone  and  in  the  cities  of  Panama 
and  Colon.  The  testing  laboratory  carried  on  a  variety  of  work, 
making  a  total  of  8,873  tests  in  connection  with  samples  of  mineral 
oils,  cement,  oxygen,  hydrogen,  water,  various  metals,  concrete,  and 
numerous  other  materials  not  classified,  including  testing  of  water 
and  maintenance  of  chlorinators  at  swimming  pools  and  the  Gamboa 
filtration  plant.  Of  the  total  tests  made,  2,241  were  in  connection 
with  the  Madden  Dam  project. 

PUBLIC    ORDER 

During  the  year  3,440  persons  were  placed  under  arrest,  of  vvh  >m 
170  were  females.  Of  these,  2,37")  were  convicted,  381  dismissed.  27 
were  under  trial  at  the  close  of  the  year,  and  657  were  disposed  <>!' 
otherwise  on  proper  authority. 

The  more  common  causes  of  arrest  were  violations  of  the  vehicle 
and  traffic  regulations,  1,236;  violation  of  immigration  regulations, 
421;  loitering,  347;  disorderly  conduct,  234;  violation  of  chauffeur 
license  regulations,  1(17;  petit  larceny,  140;  and  battery,  134.  The 
persons  arrested  included  aationals  of  7'.'  countries  and  territories 
and  were  of  148  different  trades  and  professions.  The  total  arrests 
exceeded  by  544  or  1S.S  percent  those  in  1929  and  were  more  than  in 
any  year  since  11)21. 

There  were  3  homicides  during  the  year,    1    of  the  victims  be 
1-year-old  Panama  girl  who  was  shot  and  killed  when  ;i  man  carrying 
a  shotgun  fell  and  accidentally  discharged  the  gun.  the  charge  enter- 
ing the  child's  abdomen.      There  were    1   Buicides  during  the  year,  2 
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Americans,  1  Barbadian,  and  1  Spaniard,  the  latter  committing  suicide 
by  hanging  in  the  Cristobal  police  station  after  having  been  convicted 
of  violation  of  the  narcotic  drugs  import  and  export  act.  The 
coroner  investigated  53  deaths  during  the  year,  19  of  which  resulted 
from  accidental  drowning.     There  were  no  deaths  from  snake  bite. 

The  number  of  prisoners  serving  sentences  in  the  common  jails  at 
the  end  of  each  month  averaged  66,  with  a  minimum  of  48  at  the  end 
of  Jnly,  1929,  and  a  maximum  of  81  at  the  end  of  April,  1930.  Pris- 
oners who  were  physically  able  were  employed  on  municipal  work, 
public  improvements,  janitor  and  miscellaneous  work  at  the  police 
and  fire  stations,  and  target  ranges.  The  total  value  of  such  common 
jail  labor  was  estimated  at  $24,945.90. 

Tw  cut  y-eight  convicts  were  committed  to  the  Canal  Zone  penitentiary 
during  the  year,  with  sentences  aggregating  53  years  and  3  months; 
5 1  convicts  were  discharged  and  5  were  pardoned.     At  the  close  of  the 

3  ear  there  were  76  in  custody,  of  whom  25  were  natives  of  the  United 
States,  as  compared  with  a  total  of  99,  including  27  Americans,  at 
the  end  of  the  preceding  fiscal  year.  Labor  performed  by  convicts 
during  the  year  was  valued  at  $29,719.56,  on  the  basis  of  standard 
rates  of  pa}'.  Convicts  were  employed  principally  on  municipal 
improvements,  clearing  trails,  road  work,  and  in  the  cultivation  of 
fruits,  vegetables,  etc.,  at  the  pentitentiary  farm  and  the  experimental 
farm  at  Summit. 

Fifty-one  persons  were  deported  from  the  Canal  Zone  by  the  police 
during  the  year.  Of  this  number  39  were  convicts  who  had  completed 
terms  of  imprisonment  and  12  were  persons  who  had  been  convicted 
of  misdemeanor  charges  or  who  were  deemed  undesirable  persons  to 
be  permitted  to  remain  in  the  Canal  Zone. 

A  continuous  patrol  of  the  harbors  of  Balboa  and  Cristobal  was 
maintained,  principally  for  the  enforcement  of  the  navigation  laws 
and  regulations  and  for  the  prevention  of  smuggling  and  irregular 
traffic.  Two  police  launches  were  also  maintained  on  Gatun  Lake 
for  patrol  of  the  Chagres  River  and  regular  inspection  of  the  100-foot 
contour  area  to  determine  if  any  unauthorized  clearings  or  cultivations 
were  being  made,  buildings  erected,  etc.  Details  of  police  officers 
were  continued  throughout  the  year  at  all  canal  locks  and  at  the 
spillways  at  Gatun  and  Miraflores,  and  motor-cycle  patrols  for  special 
emergency  service  and  for  the  enforcement  of  vehicle  traffic  regula- 
tions were  maintained  at  various  points. 

Traffic  accidents  reported  in  the  Canal  Zone  during  the  year  totaled 
450.  These  resulted  in  the  death  of  2  persons  and  injuries  to  109. 
A  classification  of  accidents  by  causes  shows  that  practically  all  of 
these  accidents  were  avoidable,  397  being  due  to  careless  operation  of 
vehicles,   15  to  careless  pedestrians,  and   12  to  intoxicated  drivers; 

4  were  due  to  skidding. 
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Nine  hundred  and  eighty-seven  special  investigations  were  con- 
ducted in  cases  which  did  not  require  arrest,  but  assisted  materially 
in  seeming  information,  including  the  whereabouts  of  persons  who 
were  being  searched  for  either  in  the  United  States  or  other  countries 

of  the  world,  due  in  a  few  instances  to  their  connection  with  criminal 
cases.  Special  attention  was  given  to  details  of  finger-print  identi- 
fication, and  exchanges  were  made  of  fingerprints  and  photographs 
with  authorities  of  the  United  States,  the  Republic  of  Panama,  and 
elsewhere. 

OFFICE  OF  THE  DISTRICT  ATTORNEY 

The  district  attorney  and  his  assistant  prosecuted  100  criminal  cases 
before  the  district  court.  There1  were  10  criminal  eases  pending  at  the 
close  of  the  fiscal  year,  exclusive  of  1  on  appeal  to  the  United  States 
Fifth  Circuit  Court  at  New  Orleans,  which  was  pending  at  the 
beginning  of  the  fiscal  year.  Of  the  100  criminal  cases  prosecuted, 
77  were  for  violation  of  the  national  prohibition  act,  7  for  assault,  2  for 
manslaughter,  4  for  grand  larceny,  and  15  for  burglary. 

The  district  attorney  represented  the  Panama  Canal  in  the  settle- 
ment of  four  civil  cases  and  in  one  extradition  case  requiring  governor's 
warrant. 

Charles  J.  Riley,  district  attorney,  who  left  the  Canal  Zone  for  the 
United  States  on  March  10,  1930,  on  official  business,  tendered  his 
resignation  while  in  Washington.  His  resignation  was  accepted  by 
the  President,  effective  April  30,  1930.  At  the  close  of  the  fiscal  year 
no  successor  had  been  appointed. 

DISTRICT   COURT 

Sessions  of  the  district  court  were  held  at  Ancon  and  Cristobal. 
Following  is  a  summarj'  of  cases  handled  during  the  year: 


Civil 

Probate 

Criminal 

Total 

37 
92 

68 
206 

17 
136 

122 

434 

Total 

129 

274 

153 

556 

1  during  year 

92 
37 

198 

7(1 

146 

7 

431 

ases  pending  June  30,  1930 - 

120 

Of  the  civil  cases  disposed  of,  51  were  decided,  6  were  venued,  and 
35  were  dismissed;  and  of  the  criminal  cases  disposed  of,  12  were 
acquitted,  116  were  convicted,  1  was  venued,  and  17  were  dismissed. 

Marriage  licenses  issued  numbered  721,  deeds  recorded  numbered 
9.  and  collections  from  fines,  fees,  licenses,  etc.,  totaled  $6,252. f.:; 
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MARSHAL 

During  the  year  there  were  filed  and  pending  from  the  previous 
year  in  the  district  court  a  total  of  556  cases,  of  which  112  were  civil, 
274  probate,  153  criminal,  and  17  admiralty.  In  the  criminal  cases 
there  wore  handled  59  subpoenas  for  witnesses,  G  special  subpoenas 
issued  by  the  district  attorney,  7  bench  warrants,  32  mittimuses,  1 
writ  of  habeas  corpus,  and  12  juries  summoned;  in  the  civil  cases  58 
summonses,  34  subpoenas  for  witnesses,  and  process  for  9  United 
States  attorneys;  in  the  probate  cases  8  subpoenas  for  witnesses;  and 
in  the  admiralty  cases  65  writs  were  served  and  5  auction  sales  held. 
Two  admiralty  cases  were  pending  on  June  30. 

Liquors  and  narcotics  confiscated  during  the  year  were  destroyed 
or  otherwise  disposed  of  in  accordance  with  court  orders. 

Trust  funds  handled,  bonds,  judgments,  etc.,  aggregated  $17,844.01. 
Revenues  collected  amounted  to  $380,  and  fees  paid  to  witnesses,  in- 
terpreters, and  jurors  amounted  to  $100.70. 

MAGISTRATES'    COURTS 

Balboa. — In  the  magistrate's  court  at  Balboa  25  cases  were  pending 
at  the  beginning  of  the  fiscal  year;  1,865  cases  were  docketed  and 
1,870  cases  were  disposed  of  during  the  year,  leaving  20  cases  pending 
at  the  close  of  the  year.  Of  the  cases  settled,  1,424  resulted  in  con- 
viction, 118  in  acquittal,  224  wrere  dismissed,  and  67  were  held  for  the 
district  court.  During  the  year  petitions  were  made  to  the  district  * 
judge  for  the  commitment  to  the  insane  asylum  of  49  persons  for 
observation.     Fines  and  other  collections  totaled  $11,256. 

Cristobal. — In  the  magistrate's  court  at  Cristobal  1  case  was 
pending  at  the  beginning  of  the  fiscal  year;  1,257  cases  wrere  docketed 
and  1,252  cases  were  disposed  of  during  the  year,  leaving  6  cases  pend- 
ing at  the  close  of  the  year.  Of  the  cases  settled,  988  resulted  in 
conviction,  95  in  acquittal,  49  were  dismissed,  and  77  were  held  for 
the  district  court.     Fines  and  other  collections  totaled  $6,338.10. 

FIRE  PROTECTION 

One  hundred  and  nineteen  fires,  1  special  call,  and  13  false  alarms 
were  reported  during  the  year.  Of  the  fires,  78  occurred  in  property 
of  the  Panama  Canal,  10  occurred  in  Panama  Railroad  property, 
2  in  Army  property,  1  in  Navy  property,  and  29  in  private  property. 

The  total  loss  from  all  fires  amounted  to  $30,850.25,  distributed 
as  follows:  Panama  Canal,  $9,493.75;  Panama  Railroad,  $170;  and 
$21,186.50  in  private  property,  The  total  value  of  property  in- 
volved was  $6,369,204.30. 

Periodical  inspections  of  all  Government  buildings,  docks,  store- 
houses, etc.,  were  conducted  and  fire  extinguishers  and  other  equip- 
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ment  were  maintained  in  good  condition  throughout  the  year.  Sixty- 
six  fire  extinguishers  and  2,000  feet  of  fire  hose  were  added  to  the 
equipment,  mostly  for  replacements. 

In  addition  to  the  paid  firemen,  who  numbered  45  at  the  close  of  the 
year,  an  average  of  19  volunteer  fire  companies  were  maintained  at 
the  several  villages,  the  personnel  of  which  numbered  227  on  June  30. 

PUBLIC-SCHOOL  SYSTEM 

Separate  public  schools  for  white  and  colored  children  are  provided 
in  each  of  the  major  settlements  in  the  Canal  Zone.  For  white 
children  there  are  six  elementary  schools,  in  Ancon,  Balboa,  Pedro 
Miguel,  Paraiso,  Gatun,  and  Cristobal,  with  two  high  schools,  at 
Balboa  and  Cristobal.  For  colored  children  seven  graded  sciools 
are  operated,  in  La  Boca,  Red  Tank,  Paraiso,  Gamboa,  Las  Cascadas, 
Gatun,  and  Cristobal  (Silver  City). 

All  elementary  schools  are  graded  and  the  high  schools  offer  the  usual 
courses,  the  school  organization  being  comparable  with  a  city  school 
system  in  the  continental  United  States,  having  a  superintendent 
and  his  assistants  in  charge  and  a  principal  at  each  school;  and  the 
towns  of  the  Canal  Zone  are  comparable  with  the  sections  of  a  city 
where  schools  are  located. 

The  net  enrollment  in  the  month  of  Februaiy,  taken  as  representa- 
tive, was  2,676  for  the  white  schools,  3,819  for  the  colored  schools,  a 
total  of  6,495;  increases  over  the  corresponding  month  in  1929  were 
6.9  per  cent  for  white  schools,  35.6  for  colored  schools,  and  22.1  per  cent 
for  the  total.  The  net  enrollment  for  the  fiscal  year  was  2,923  white, 
4,080  colored,  as  compared  with  2,762  and  3,103  in  the  last  preceding 
fiscal  year.  The  average  daily  attendance  at  the  white  schools  was 
2,510.4  and  at  the  colored  schools  3,558.9  throughout  the  year.  The 
per  capita  expense  of  maintenance,  based  on  average  daily  atten- 
dance, amounted  to  $60.39  as  compared  with  $61.99  for  the  preceding 
year.  The  total  expenditures  of  the  division  of  schools  during  the 
fiscal  year  amounted  to  $373,480.61.  Tuition  collected,  books  and 
school  materials  sold,  etc.,  amounted  to  $12,374.16. 

The  teacher  corps  of  the  ('anal  Zone  schools  is  composed  of  7 
principals  and  89  teachers  for  the  white  schools  and  7  principals  and 
78  teachers  for  the  colored  schools.  Supervisory  assistance  from  the 
assistant  superintendents  of  schools  is  also  given;  they  made  373 
\  isits  to  schools  during  the  year,  or  an  average  of  2.12  a  day.  Teachers 
in  the  white  Bchools  arc  required  to  be  college  graduates  for  the  high 
Bchools,  normal-school  graduates  for  the  graded  schools,  and  to  have 
had  two  years'  experience  in  schools  in  continental  United  States. 

Teachers  in  colored  schools  are  all  West  Indians:  the  force  was  in- 
creased by  24  during  the  year  due  to  the  addition  of  22  new  rooms  to 
various  colored  school  buildings.  The  while  Bchools  added  two 
elementary  teachers,  one  at  Cristobal  and  one  at  Paraiso. 
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SCHOOL    SURVEY 

1  >uring  the  year  the  division  of  field  studies  of  Columbia  University 
made  a  complete  survey  of  the  Canal  Zone  schools.  The  survey  report 
showed  that  the  white  children  of  the  Canal  Zone  schools  were  well 
above  the  standard  established  in  the  United  States  in  the  regular 
academic  subjects.  However,  it  criticized  the  lack  of  breadth  and 
enrichment  which  should  be  provided  for  through  the  introduction 
of  additional  special  subjects.  Steps  are  being  taken  to  carry  out 
the  recommendations  of  the  survey  party.  Some  of  the  changes 
which  they  recommend  will  be  effected  during  the  coming  year,  but 
others  will  have  to  be  deferred  until  adequate  building  facilities  and 
additional  appropriations  are  available. 

WHITE    SCHOOLS 

The  mid-term  net  enrollment  in  the  elementary  white  schools 
showed  an  increase  of  7.33  per  cent,  as  compared  with  the  preceding 
year,  and  in  the  high  schools  the  increase  was  5.75  per  cent.  Each 
year  there  is  a  substantial  growth  in  the  high-school  enrollment 
which  is  about  normal  as  compared  with  the  growth  of  high  schools 
in  the  United  States.  There  were  153  tuition  students  attending  the 
Canal  Zone  schools  during  the  year,  an  increase  of  34.2  per  cent  over 
the  number  attending  last  37ear.  These  pupils  are  non-Americans 
resident  in  Panama.  Mail}*  of  them  desire  to  prepare  themselves 
in  Canal  Zone  schools  for  entrance  to  American  colleges  and  univer- 
sities. 

Because  of  the  very  limited  space  available  for  housing  the  two 
high  schools,  it  has  been  impracticable  to  expand  the  curriculum  to 
include  vocational  and  industrial  courses  that  are  much  needed. 
However,  plans  have  been  made  for  several  courses  to  be  added  next 
year  which  would  help  to  supply  work  to  meet  better  the  varied  needs 
and  interests  of  students.  At  Balboa,  plans  have  been  made  to  offer 
the  following  courses  that  have  not  been  previously  offered:  Biology, 
Latin-American  history,  theoiy  of  music,  fine  arts,  and  advanced 
courses  in  household  arts;  and  at  Cristobal,  chemistry,  theory  of 
music,  line  arts,  and  a  year  of  advanced  mechanical  drawing;  the 
course  in  mathematics  will  be  increased  by  one-half  year  of  algebra 
and  one-half  year  of  trigonometry,  which  will  give  students  at  Cristo- 
bal a  full  4-year  course  in  mathematics,  the  same  as  has  been  offered 
at  Balboa. 

A  revised  course  of  study  for  grades  7-12,  white  schools,  was  put 
into  operation  in  all  subjects  during  the  3*ear.  Committees  continued 
to  revise  and  elaborate  these  courses  during  the  year,  as  they  wTere 
being  taught  in  the  classrooms.  For  the  next  year,  special  emphasis 
will  be  given  to  work  on  courses  of  study  for  the  white  elementary 
and  colored  schools. 
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COLORED    SCHOOLS 

The  mid-term  net  enrollment  in  the  colored  schools  was  3,819,  an 
increase  of  1,003,  or  35.62  per  cent,  over  the  previous  year.  The 
exceptionally  large  increase  in  enrollment  was  duo  to  the  addition  of 
22  new  rooms  to  various  colored  school  buildings.  Notwithstanding 
these  extra  accommodations,  a  large  number  of  colored  children 
whose  parents  have  moved  into  the  Canal  Zone  recently  are  still  left 
without  adequate  school  facilities. 

During  the  year  the  colored  schools  continued  to  be  operated  on  a 
12-months'  basis.  The  curriculum  of  the  colored  schools  does  not 
extend  beyond  the  elementary  grades,  but  manual  training  is  given 
at  the  three  larger  schools  to  boys  in  the  seventh  and  eighth  grades, 
the  pupils  being  supplied  with  work  benches  and  tools  for  simple 
carpentry. 

POSTAL  SYSTEM 

Twelve  post  offices  were  in  operation  at  the  end  of  the  year,  all  of 
which,  except  Gamboa,  were  authorized  to  transact  money-order 
business.  A  new  post  office  was  established  at  Fort  Davis  on  July  1, 
1929,  to  serve  the  military  units  at  that  post  and  at  Gatun. 

The  total  receipts  of  the  postal  service  were  $39,490.70  higher  than 
in  the  previous  year  and  amounted  to  $269,922.94,  an  increase  of  17 
per  cent.  Total  disbursements  were  $214,286.03.  The  surplus, 
$55,636.91,  is  the  largest  in  the  history  of  the  Canal  Zone  postal 
system.  Prior  to  1925  there  was  a  deficit  every  year,  due  primarily 
to  the  payment  of  a  40  per  cent  subsidy  to  Panama,  discontinued  in 
the  fiscal  year  1925.  Over  one-half  of  all  the  matter  dispatched  from 
and  within  the  Canal  Zone  is  handled  without  charge  under  official 
frank.  Had  such  mail  matter  been  carried  at  regular  rates,  the  sur- 
plus of  receipts  over  expenditures  for  the  year  would  have  been 
increased  by  about  $35,000. 

The  sale  of  postage  stamps,  postal  cards,  stamp  books,  etc., 
amounted  to  $183,910.64  of  the  total  receipts  above  mentioned. 
United  States  stamps  of  the  denominations  1-cent,  l^-cent,  2-cent, 
5-cent,  1 2-cent,  and  50-cenl  were  withdrawn  from  sale  at  the  close 
of  business  on  September  30,  and  subsequently  destroyed,  such 
stamps  having  been  replaced  by  permanent  Canal  Zone  issues 
which  were  placed  on  sale  during  the  previous  year.  A  revision  of 
air-mail  rates  on  January  1  necessitated  a  further  surcharge  of  local 
issues.  The  Goethals  -'-cent  stamps  were  surcharged  "Air  Mail  20 
cents"  and  the  Blackburn  50-cenl  stamps  were  surcharged  "Air 
Mail  10  cents"  to  meet  the  requirements  of  the  service  until  a  per- 
manent air  mail  issue  can  be  obtained.  For  use  as  a  temporary 
postage-due  issue  until  a  permanent  series  can  be  adopted,  Canal 
Zone   5-cent   Stamps  were  surcharged   ''Postage    Due"   in   values  of 
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1  cent,  2  c"iii>,  5  cents,  and  10  cents.  It  is  hoped  to  establish  a  per- 
manent series  of  air  mail  and  postage  due  stamps,  of  various  values, 
during  the  coming  year.  Stamped  envelopes  continue  to  be  printed 
locally,  at  the  Panama  Canal  press. 

Money -older  fees  to  the  value  of  SI  1,906.58  were  collected  for  the 
issuance  of  122,406  money  orders  amounting  to  $2,070,798.30,  which 
was  practically  the  same  number  as  issued  last  year.  Payments 
amounting  to  SI, 099, 579. 30  were  made  on  38,945  money  orders  during 
the  year.  The  bureau  of  posts  continued  to  issue  deposit  money 
orders  without  the  payment  of  fee  in  lieu  of  postage  savings  certifi- 
cate-. The  system  operates  satisfactorily  and  at  small  expense.  The 
amount  on  deposit  at  the  close  of  the  year  was  S428,710,  as  compared 
with  $450,030  at  the  close  of  last  year.  Interest  continues  to  be  paid 
on  such  deposit  money  orders  at  the  rate  of  3  per  cent  per  annum. 
Since  the  inauguration  of  the  system  in  1910,  the  total  interest  paid 
and  due  depositors  aggregates  $151,390.99,  while  the  aggregate 
amount  received  from  banks  as  interest  on  all  money-order  funds 
amounts  to  $340,589.12,  resulting  in  a  surplus  of  $189,192.13. 

In  the  registry  division  of  the  post  offices,  254,388  letters  and  par- 
cels  were  handled,  as  compared  with  242,677  for  the  previous  fiscal 
year.  Of  this  number  44,330  were  official  mail  under  frank  and  were 
accepted  for  registration  without  fee. 

During  the  fiscal  year  a  total  of  3,000  dispatches  of  mail  were  made 
by  the  Cristobal  post  office  to  the  United  States  and  foreign  countries. 
Five  thousand  one  hundred  and  forty-six  dispatches  were  received. 
The  Balboa  post  office,  which  dispatches  mail  to  the  west  coast 
exchange  offices  of  the  United  States  and  Central  and  South  America, 
made  2,020  dispatches  and  received  1,387  during  the  year. 

During  the  year  three  arrests  were  made  in  connection  with  offenses 
against  the  postal  service. 

AIR    MAIL    SERVICE 

The  extension  of  the  air  mail  service  during  the  fiscal  year  1930 
was  continued,  in  line  with  its  phenomenal  growth  during  the  last  few 
months  of  the  previous  year,  and  at  the  end  of  the  current  fiscal  3rear 
t  be  United  States  was  connected  with  air  routes  extending  throughout 
Central  and  most  of  South  America,  with  the  Canal  Zone  as  the  cen- 
tral distribution  point  between  the  two  continents. 

The  route  operating  along  the  west  coast  of  South  America  was 
extended  during  the  year  to  Santiago,  Chile;  Buenos  Aires,  Argen- 
tina: and  Montevideo.  Uruguay;  completing  the  longest  air-mail  route 
in  the  world.  In  the  South  American  east  coast  sen  ice  the  line  oper- 
ating between  Cristobal  and  Curacao  was  extended  to  include  Vene- 
zuela, stops  being  made  at  Puerto  Cabello  and  Maracaibo.     A  general 
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change  was  made  on  May  1,  1930,  in  all  foreign  air  mail  routes  oper- 
ating to  and  from  the  Canal  Zone.  An  express  service  was  established 
between  Cristobal  and  Miami,  making  direct  connection  at  Miami 
and  Atlanta  with  the  United  States  air  mail  trunk  lines,  which  made 
possible  a  2-day  service  between  the  Canal  Zone  and  New  York, 
Chicago,  St.  Louis,  New  Orleans,  etc.,  and  a  3-day  service  to  and 
from  all  United  States  Pacific  coast  ports.  At  the  same  time  the 
route  between  Cristobal  and  Montevideo  was  speeded  up  by  two 
days,  which  established  a  7-day  service  between  New  York  or  Chicje_<  > 
and  Buenos  Aires  or  Montevideo.  The  express  schedule  was  arranged 
to  connect  at  Cristobal  with  the  planes  operating  to  and  from  South 
America.  The  express  service  between  Cristobal  and  Miami,  and  the 
fast  service  between  Cristobal  and  Montevideo  are  to  operate  at  semi- 
weekly  intervals,  in  both  directions,  effective  about  July  1,  1930. 

Effective  January  1,  1930,  the  United  States  Post  Office  Department 
made  a  general  revision  in  the  foreign  air  mail  postage  rates  which 
were  established  on  a  "zone"  basis.  This  resulted  in  a  reduction  of 
about  20  per  cent  in  the  Canal  Zone  rates  to  the  United  States  and 
South  American  countries,  but  an  increase  of  33 K  per  cent  to  most  of 
the  Central  American  countries  because  of  the  manner  in  which  the 
"zone"  system  was  arranged. 

Coincident  with  the  revision  of  rates  on  January  1  arrangements 
were  made  whereby  all  air  mail  matter  from  and  to  the  United  States 
would  be  handled  by  the  Cristobal  post  office.  This  change  was  made 
in  preparation  for  the  time  when  direct  connection  would  be  made  at 
Miami,  with  planes  operating  on  a  night  schedule  between  Miami  and 
Atlanta,  thereby  affording  better  service  to  New  York,  Chicago,  and 
other  United  States  business  centers.  This  service  became  effective 
May  1.  Cristobal  was  made  the  clearing  house  for  all  air  mail  matter 
originating  in  or  routed  via  the  United  States  destined  to  South  Amer- 
ica, as  well  as  for  all  such  matter  originating  in  South  America 
destined  to  or  via  the  United  States.  All  packages  or  sacks  are 
opened  and  worked  and  complete  statistics  taken  of  each  dispatch 
through  Cristobal.  Such  statistics  form  the  basis  of  accounts 
between  the  United  States  and  the  countries  of  origin  and  no  doubt 
will  have  to  be  recorded  indefinitely  until  the  volume  of  mail  attains 
some  normal  average  from  which  accounts  may  be  settled  by  statist  ics 
taken  at  regular  intervals  each  year.  The  recording  of  the  statist  log 
consumes  a  considerable  portion  of  the  time  of  the  employees  assigned 
to  the  air  mail  section.  Such  work  is  separate  and  distinct  from  the 
handling  of  air  mail  matter  of  Canal  Zone  origin.  The  United  States 
Post  Office  Department  prescribes  that  all  air  mail  shall  be  worked  in 
the  finest  detail  and  direct  packages  of  both  ordinary  and  registered 
mail  are  made  up  at  Cristobal  for  more  than  300  cities  in  the  In  i  led 
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States  and  Europe.  This  expedites  the  mail  after  its  arrival  in  the 
United  States  as  it  permits  direct  transfer  at  the  junction  points  at 
Miami,  Atlanta,  New  Orleans,  Evansville,  Kansas  City,  Omaha, 
Chicago,  Salt  Lake  City,  etc.  After  the  mails  from  Cristobal  reach 
Miami,  for  instance,  not  more  than  30  to  45  minutes  elapse  at  any 
transfer  point  until  they  reach  their  destination.  This  is  cited  as  an 
example  of  the  importance  of  the  air  mail  transfer  work  at  Cristobal. 
The  same  conditions  apply  in  connection  with  the  southbound  mail 
which  is  delivered  at  Cristobal  in  bulk  by  Miami  and  Brownsville  and 
there  worked  in  detail  over  night  for  all  terminal  points  in  South 
America. 

The  post  office  at  Cristobal  was  moved  into  the  new  administration 
building  during  the  night  of  June  30.  The  new  office  has  about  double 
the  floor  space  of  the  old  and  wasdesigned  to  meet  future  requirements, 
as  far  as  they  can  be  anticipated.  New  permanent  buildings  are 
needed  at  Balboa  and  Ancon,  as  the  present  structures  are  crowded 
with  the  increasing  business. 

CUSTOMS 

The  total  number  of  vessels  entering  the  Canal  Zone  ports  was 
13,788,  and  the  total  clearing  was  13,775,  an  aggregate  of  27,563. 
This  was  a  decrease  of  1,388,  or  4.8  per  cent,  from  the  28,951  in  the 
preceding  year.  The  total  number  of  United  States  vessels  entering 
was  6,130; clearing,  6,130;  total,  12,250,  an  increase  of  604,  or  5.2  per 
cent,  over  the  total  in  1929. 

All  merchandise  discharged  at  Cristobal  and  Balboa,  destined  to 
persons  or  firms  in  the  Republic  of  Panama  not  connected  with  the 
Panama  Canal,  the  Panama  Railroad  Co.,  or  the  United  States 
Army  or  Navy,  is  in  the  custody  of  the  Canal  Zone  customs  until 
submission  of  the  necessary  papers  from  Panaman  officials  showing 
that  duty  has  been  paid.  Permits  for  10,714  releases  were  granted  the 
customhouse  at  Cristobal  during  the  year,  and  618  releases  were 
authorized  at  the  customhouse  at  Balboa,  where  the  greater  part  of 
such  cargo  is  forwarded  by  railroad  to  Panama  City,  there  to  be  taken 
in  charge  by  the  Panaman  customs  officials.  Merchandise  parcels 
handled  through  the  post  offices,  to  the  number  of  33,517,  were 
delivered  to  employees  of  the  Panama  Canal,  the  Panama  Railroad, 
and  officers  and  enlisted  personnel  of  the  United  States  Army  and 
Navy,  whe  have  the  privilege  of  importing  articles  for  their  personal 
use  without  payment  of  duty,  and  likewise  in  their  behalf  free-entry 
requests  numbering  5,152  were  approved.  Customs  duty  was  paid  to 
the  Republic  of  Panama  in  the  amount  of  $141,061.22  on  33,738  mail 
parcels  containing  dutiable  articles  imported  through  the  post  offices. 

No  arrests  were  made  for  violations  of  the  customs  regulations  during 
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the  year.  At  each  port,  however,  numerous  attempts  to  smuggle 
merchandise  of  various  classes,  in  small  quantities,  were  frustrated,  and 
such  merchandise  was  confiscated  and  delivered  to  the  proper  authori- 
ties of  the  Republic  of  Panama.  No  arrests  were  made  by  police  and 
customs  officers  during  the  year  for  alleged  violations  of  the  narcotic 
drug  act,  as  compared  with  three  during  the  previous  year.  There 
has  apparently  been  a  decrease  in  the  drug  traffic  in  the  past  seven 
years,  following  the  adoption  of  a  policy  of  more  severe  dealing  with 
persons  convicted  of  violations. 

In  order  to  facilitate  the  discharge  of  passengers  from  vessels  arriv- 
ing after  the  usual  working  hours,  special  customs  service  was  fur- 
nished to  360  vessels  at  the  port  of  Balboa  and  545  at  Cristobal.  Fees 
totaling  $6,585  were  collected  for  this  special  service. 

PROHIBITED  ALIENS 

Chinese  passengers  arriving  at  Canal  Zone  ports  during  the  fiscal 
year  1930  numbered  383,  in  addition  to  two  on  hand  July  1,  1929, 
making  a  total  of  385  in  transit  to  the  Republic  of  Panama  and  other 
countries.  Of  this  number,  365  were  admitted  to  the  Republic  of 
Panama  by  authority  of  that  Government,  and  the  others,  with  the 
exception  of  two  who  died  during  the  year  and  three  awaiting  trans- 
portation at  the  end  of  the  year,  either  proceeded  on  their  journey 
or  were  returned  to  the  port  of  embarkation. 

Chinese  crews  were  checked  on  arrival,  and  again  on  the  vessel's 
departure,  to  insure  that  no  illegal  landings  were  made.  The  crews 
of  706  vessels  were  so  checked  during  the  year  as  compared  with  702 
during  the  previous  year. 

SHIPPING   COMMISSIONER      SEAMEN 

The  shipping  commissioner  and  his  deputies  have  the  same  powers 
with  respect  to  American  seamen,  as  shipping  commissioners  in  con- 
tinental United  States  and  American  consuls  in  foreign  ports.  During 
the  year  there  were  2,127  seamen  shipped  on  American  vessels  and 
2,033  discharged  at  Canal  Zone  ports;  136  American  seamen  were 
lodged  and  subsisted  in  the  Canal  Zone  at  the  expense  of  the  United 
States  Government;  233  sick  or  destitute  seamen  wen1  returned  to 
the  United  States  under  the  appropriation  for  the  relief  of  destitute 
American  seamen;  and  41  men  were  signed  on  vessels  as  seamen  or 
workaways  and  were  so  returned  to  the  United  States  without 
expense  to  the  Government. 

The  wages  earned  by  seamen  discharged  al  ('anal  Zone  ports 
aggregated  $98,118.33;  the  total  approved  for  deductions  on  account 
of  advances,  allotments,  fines,  slop-chest  account ,  etc.,  was  $29,648.87; 
and  the  balance  of  $68,409.46  was  either  paid  to  the  Beamen  under 
the  supervision  of  the  deputy  shipping  I'oshmissioners  or  was  received 
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on  deposit  for  their  account.  The  wages,  money,  and  effects  of  five 
American  seamen  who  died  in  Canal  Zone  hospitals,  or  who  died  at 
sea  and  were  brought  to  the  Canal  Zone  for  interment,  were  handled 
by  the  shipping  commissioner. 

ADMINISTRATION   OF  ESTATES 

The  estates  of  103  deceased  or  insane  employees  of  the  Panama 
Canal  and  Panama  Railroad  Co.  were  settled  during  the  year,  and 
there  were  33  estates  in  course  of  administration  on  June  30,  1930, 
in  addition  to  37  that  were  being  investigated  in  which  no  money  or 
property  had  been  received. 

LICENSES  AND   TAXES 

During  the  fiscal  year  1930  licenses  issued  for  motor  vehicles, 
bicycles  not  privately  owned,  animal-drawn  vehicles,  permits  for  the 
peddling  of  foodstuffs,  the  vending  of  merchandise,  etc.,  numbered 
8,344,  and  transfers  of  motor  vehicles  numbered  1,862.  The  total 
fees  collected  aggregated  $45,603.84.  Motorized  vehicles  accounted 
for  7,280  of  the  licenses  and  $40,421.84  of  the  fees.  This  item  showed 
an  increase  over  the  preceding  year  of  935  licenses  and  $4,261.45  in 
fees. 

The  numbers  of  motor-vehicle  licenses  and  transfers,  and  bicycle 
and  miscellaneous  licenses  issued  during  the  past  10  years,  and  aggre- 
gate fees,  are  summarized  in  this  table: 


1921 
1922 
1923 
1924 
1925 
1926 
1927 
1928. 
1929. 
1930 


Motor 

vehicle 

Motor- 
vehicle 
transfers 

Bicycle 

Miscella- 
neous 

Total 

1,910 

315 

1,013 

489 

3,727 

1,892 

405 

1,403 

152 

3,852 

2,339 

760 

930 

1,665 

5,694 

2,852 

808 

1,033 

1,374 

6, 067 

3,464 

1,026 

1,024 

1,387 

6,901 

4,185 

1,192 

539 

1,562 

7,478 

5,107 

1,391 

1,074 

1,327 

8,899 

6,  543 

1,490 

806 

1,070 

8,909 

6,345 

1,729 

17 

1,076 

9,167 

7,280 

1,862 

I 

1,063 

10,206 

Fees 


$12,476.41 
13,735.98 
19, 335. 46 
22,006.98 
25,061.41 
30, 126. 90 
34,731.79 
36, 875. 89 
40, 894.  39 
45,603.84 


IMMIGRATION  VISAS 

During  the  year  ended  June  30,  1930,  a  total  of  73  visas  were  issued 
by  the  executive  secretary  to  alien  residents  of  the  Canal  Zone  going 
to  the  United  States.  Of  these,  34  were  quota  visas,  31  nonquota, 
and  8  nonimmigrant  visas.  Fees  collected  for  visas  amounted  to 
$697.93. 

RELATIONS  WITH  PANAMA 

There  was  direct  correspondence  between  the  government  of  the 
Canal  Zone  and  the  Republic  of  Panama  on  the  issuance  of  compli- 
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mentary  transportation  over  the  Panama  Railroad,  equipment  for 
Chiriqui  Railroad,  traffic  regulations,  matters  relative  to  aviation, 
bonded  warehouses,  street  cleaning,  garbage  collection,  water  supply, 
restricted  aliens,  commissary  privileges,  ferry  and  highway,  health 
department  organization,  and  on  various  other  matters  principally 
of  local  interest. 

The  matter  of  a  new  treaty  between  the  United  States  and  Panama, 
embracing  a  revision  of  existing  agreements  between  the  two  govern- 
ments, remained  in  abeyance  during  the  past  fiscal  year. 

COMMERCIAL  AVIATION 

The  four  commercial  companies  operating  within  the  Canal  Zone 
at  the  beginning  of  the  year  continued  in  successful  operation,  and 
many  extensions  were  made  to  the  various  services  offered  by  them. 

The  most  important  development  was  the  inauguration  of  passenger 
service  by  Pan  American  Airways  (Inc.),  between  the  Canal  Zone  and 
the  United  States  and  various  points  in  Central  America,  Mexico, 
the  east  coast  of  South  America,  and  Curacao;  and  by  Pan  American- 
Grace  Airways  (Inc.)  to  numerous  cities  on  the  west  coast  of  South 
America. 

Among  the  many  improvements  to  the  air-mail  service  was  the 
establishment  of  48-hour  service  between  New  York  and  Cristobal, 
of  which  further  mention  is  made  in  the  section  of  this  report  devoted 
to  the  postal  system. 

Being  so  strategically  located,  the  Canal  Zone  is  an  extremely 
important  point  in  the  development  of  commercial  aviation  in  this 
part  of  the  world,  but  the  present  lack  of  adequate  commercial  airports 
does  not  permit  the  full  development  of  the  air  services  to  the  extent 
visualized  by  the  operating  companies. 

CODIFICATION   OF  LAWS   OF  THE   CANAL  ZONE 

Under  authority  of  the  act  of  Congress  of  May  17,  1928,  entitled 
"An  act  to  revise  and  codify  the  laws  of  the  Canal  Zone,"  the  Secretary 
of  War  issued  an  order  on  June  18,  1928,  appointing  a  codifier  and 
providing  that  the  judge  of  the  district  court  of  the  Canal  Zone  and 
the  district  attorney  should  render  such  assistance  as  practicable  in 
connection  with  the  codification.  The  codifier  arrived  on  the  Canal 
Zone  in  July,  1928,  and  initiated  the  work.  By  a  further  order,  dated 
September  4,  1928,  the  Secretary  of  War  placed  the  work  of  revising 
and  codifying  the  laws  under  the  supervision  of  the  governor.  In  the 
same  order  it  was  provided  that  a  separate  report  of  changes  recom- 
mended in  the  Canal  Zone  laws  be  submitted,  with  a  view  to  securing 
congressional  authorization  prior  to  their  being  embodied  in  the 
codification. 
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The  work  of  revision  was  completed  early  in  the  fiscal  year  and  the 
several  codes  and  proposals  for  changes  in  the  local  laws  were  for- 
warded to  Washington  in  October,  1929.  Proposed  changes  in  sec- 
tions 7,  8,  :md  9  of  the  Panama  Canal  Act,  concerning  which  agree- 
ment had  not  been  reached  between  the  governor  and  the  revision 
committee,  were  informally  considered  by  representatives  of  the  Secre- 
tary of  War  and  the  Attorney  General,  who  reached  an  understanding 
as  to  the  form  in  which  such  amendments  should  be  submitted  to  the 
President.  The  revision,  in  the  form  of  bills  containing  the  proposed 
amendments  to  the  laws,  was  submitted  by  the  Secretary  of  War  to 
the  President  on  June  5,  1930,  and  by  the  President  to  the  Congress 
on  June  9,  1930.  The  revision  was  referred  to  the  Committee  on 
Interstate  and  Foreign  Commerce,  ordered  to  be  printed,  and  appears 
in  House  Document  No.  460. 


SECTION  V 

FINANCIAL  AND  STATISTICAL  STATEMENTS 

Financial  statements  of  major  interest,  relative  to  the  Panama 
(anal,  and  tables,  and  several  graphs  concerned  with  the  traffic 
through  the  canal,  are  presented  in  this  section.  The  financial  state- 
ments arc  abstracted  from  the  annual  report  of  the  accounting  depart- 
ment, and  the  traffic  tables  and  graphs  were  compiled  by  the  bureau 
of  statistics.        • 

The  following  is  a  lis!  of  all  of  the  tables  and  bureau  reports  con- 
tained in  the  annual  report  of  the  accounting  department  and  of  the 
three  traffic  tables.  Tables  Xos.  34  to  50,  inclusive,  and  reports  Nos.  51 
to  58,  inclusive,  in  the  accounting  department  report  are  not  published 
because  they  are  concerned  with  details  of  operation  which  lack  gen- 
eral interest.  As  noted  under  Appendixes  not  Printed,  following  the 
Table  of  Contents,  the  complete  report  for  the  accounting  department 
may  be  consulted  at  the  Washington  office  of  the  Panama  Canal  or 
,it  the  office  of  the  governor.  For  purposes  of  references,  the  com- 
plete list  of  the  tables  and  reports  is  published. 

Interspersed  among  the  financial  tables  are  various  notes  of  expla- 
nation. Following  the  financial  tables  and  notes  are  tables  and  graphs 
referring  to  traffic. 

The  complete  list  of  tables  and  bureau  reports  is  as  follows: 

Tabic  No. 

A.  Statement  of  account,  the  Panama  Canal  and  United  States  Treasury 
Cash  withdrawals  and  deposits  on  account  of  Panama  Canal. 

General  Balance  Sheet  and  Analyses 

\SSKTS 

1 .  General  balance  sheet . 

2.  Canal  fixed  property.  » 
:;.  ( 'anal  equipment. 

l.   Revenue  due  United  States  Treasury. 

.5.  Cash  receipts  and  disbursements,  United  States  funds. 

6.  Accounts  receivable  outstanding. 

6  V.  Accounts  receivable  registered. 

7.  Business  property  by  divisions. 

7  A.   Business  fixed  property. 
7  B.   Business  equipment. 

7  C.   Proportion,  general  working  capital,  business  divisions. 

8.  Canal  material  ami  supplies  Oil  hand. 

8  \.   Material  and  supplies  transactions. 

it.   United  Stale.  Treasury. 
in.   National  defense  expenditures. 

1 1 .   Unclassified  expenditures. 

m:, 
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LIABILITIES 

12.  Capital  liability,  appropriations  by  Congress. 

13.  Accounts  payable  outstanding. 

14.  Amortization-depreciation,  canal  fixed  property. 

15.  Replacement  reserves. 

16.  Repair  reserves. 

17.  Gratuity  reserves. 

18.  Contingent  reserves. 

Operations  for  Profit  and  Loss 

19.  Summary  of  expenses  and  revenues,  current  year. 

20.  Panama  Canal  surplus  account,  expenses  and  rcvenucs_to  date. 

21.  Canal  expenses  and  earnings. 

22.  Canal  revenues. 

23.  Business  expenses,  revenues,  and  net  profit. 

Miscellaneous 

24.  Balances  in  appropriation  and  fund  accounting. 

25.  Status  of  public  works,  Panama  and  Colon. 

26.  Cost  of  electric  current. 

27.  Cost  of  dredging. 

28.  Receipts  and  disbursements,  Canal  Zone  funds. 

29.  Collections  of  United  States  funds  by  collector. 

30.  Collector's  special  deposit  account. 

31.  Money  order  business,  Canal  Zone. 

32.  Postal  service  revenues. 

33.  Death  and  injury  accidents  and  payments. 

Addenda  ' 

34.  Payments  by  the  paymaster.1 

35.  Audited  pay  rolls.1 

36.  Pay-roll  deductions  for  rent,  etc.,  gold  employees.1 

37.  Cost  of  production  of  water.1 

38.  Money  order  statistics.1 

39.  Postal  service  statistics.1 

40.  Clubs  and  playgrounds,  income  and  expenditures.1 

41.  Clubs  and  playgrounds,  balance  sheet.1 

42.  Commissary  coupons,  issued,  etc.1 

43.  Payments  account  of  deaths  and  injuries.1 

44.  Cost  of  commissary  supplies.1 

45.  Rent  collections  from  nonemployees.1 

46.  Laud  rent  collections,  Panama  Railroad.1 

47.  Silver  quarters  statistics.1 

48.  Accounts  payable  registered,  Panama  Canal.1 

49.  Accounts  payable  registered,  Panama  Railroad.1 

50.  Employees  bonds.1 

51.  Report  of  accounting  bureau.1 

52.  Report  of  pay-roll  section.1 

53.  Report  of  personal  injury  claims.1 

54.  Report  of  freight  and  cargo  claims.1 

55.  Report  of  collections  from  silver  employees.1 

56.  Report  of  general  inspection  bureau.1 

57.  Report  of  time  inspection  bureau.1 

58.  Report  of  property  inspection  bureau.1 

1  Omitted  from  publication;  see  prefatory  notes. 
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Movement  of  Traffic  Through  Canal 

.59.   Origin  and  destination  of  cargo  passing  through  the  canal,  fiscal  year  1930, 
Atlantic  to  Pacific. 

60.  Origin  and  destination  of  cargo  passing  through  the  canal,  fiscal  year  1930, 

Pacific  to  Atlantic 

61.  Statement  showing,   by   nationality,   the   number  <>f   transits  of   y< 

aggregate  Panama  Canal  net  tonnage,  tolls  assessed,  and  tuns  of  cargo 
carried  through  the  Panama  Canal  from  the  opening  of  the  canal,  August 
15,  1914,  to  June  30,  1924,  and  by  fiscal  years  ending  June  30  from 
fiscal  years  1925  to  1930,  inclusive. 


Table 


'A." — Statement  of  account,  the  Panama  Canal  and  United  States  Treasury 
cash  withdrawals  and  deposits  on  account  of  Panama  Canal 


Fiscal  year 

Wit 

1903 

1904 

50, 

1905. 

3, 

1906... 

Iff, 

1907 

27 

1908 

38 

1909 

31 

1910 

33 

1911 

37, 

1912. 

1913 

34, 
40, 

1914 

31 

1915 

?4 

1916 

14 

1917 

Ifl 

1918.. 

13 

1919. 

in 

1920.. 

6  ' 

1921 

1922. 

16,' 
3 

1923 

3 

1924 

7 

1925 

9 

1926 

8 

1927 

7, 

1928 

in 

1929 

m, 

1930 

in. 

Total 

522, 

Withdrawals 


$9, 985.  no 

,164, 500.  nn 

,918,819.83 
,  379, 373. 71 
,198,618.71 
,  093, 929. 04 
,419,442.41 
,911,673.37 
,038,99-4.71 
,286, 276.  £0 
.  167,866.71 
,  702,  359. 61 
,  677, 107. 29 

,NSS.  101.7S 

,  199,262.47 
,  549,  762,  66 
,954,409.74 

,281,463.72  I 
,480,390.79  I 
,041,035.40 
,870,503.37  ' 
,391,711.97 
,300,609.78 
,  669, 333. 57 
,  863,  371',.  03 
,909,442.27  ; 
,220,913.25 
,  .Ml,  771.01 


Deposits 


$371, 

380, 

1,178, 

1,083, 

705, 

3,214, 

1,767, 

2, 982, 

4,070, 

698, 

4,130, 

2, 869, 

6,150, 

6, 414, 

6,  777, 

9, 039, 

11,914, 

12,049, 

17,869, 

27, 124, 

22, 903, 

24,291, 

25, 894, 

28, 834, 

28, 831, 

28, 973, 


253. 00 
680.10 
949.  S.-, 
761.49 
402.42 
389. 48 
284.44 
823. 92 
231.27 
G47.87 
241.27 
995.  28 
668.  59 
570. 25 
046.66 
070  96 
361 .  32 
660.66 
985. 25 
513.33 
732. 44 
917.87 
701.45 
846,  12 
447. 24 
080.19 


Net  difference 


100,028.15     280,513,361.95     241,586,666.20 


50, 
3, 
18, 
26, 
37, 
30, 
30, 
36, 
31, 
36, 
31, 

2n, 

12, 

10, 

7, 

4, 

l  2, 

i, 

'9, 

i  13, 

1  19, 

1  13, 

1  L6, 

1  18, 

1  17, 

1  18, 

i  18, 


$9, 985. 00 
164,500.00 
.547,  666.  77 
998, 693. 61 
019,668.86 
010, 107. 65 
714,039.  99 
697, 283. 89 
281, 7in.  27 
302, 452. 58 
097,  035.  44 
003,711.74 
546, 866. 02 
018,199.50 
048, 593. 88 
135,192.31 
177, 3C3. 19 
768,  207.  23 
566, 029. 47 

999,481.88 
732,801.36 
603,222.71 
622, 584. 30 
031,326.42 
924,903.15 
610, 533. 99 
461,308.58 


Interest 


$376, 
1,616, 

1,608, 
2,288, 
3, 137, 
4, 342, 
5, 393, 
6,476, 
7,  729, 
8, 900, 
10, 250, 
11,487, 
12,448, 
13, 182, 
13,879, 
14,510, 
15,070, 
15,440, 
16, 040, 
10,251, 
16,318, 
16,216, 
16,294, 
16,316, 
16, 263, 
10.213, 
16,141, 


233.  75 
521.56 
444.21 
458. 35 
702. 16 
138.25 
823. 60 
556.83 
304.84 
257.  57 
194.35 
811.63 
851.86 
863. 40 
807. 12 
257.  1 1 

B86.71 

266. 07 
4o4.94 
409. 82 
907.  00 
552.  65 
952.  55 
123. 59 
637.  M 
799.  57 
B97.54 


Total  capital 
liability 


50, 550, 
55,614, 
76, 281, 
104,  590, 
144,737, 
179,794, 
215,  SS5. 
257, 643, 
290.  ,,75, 
341,673, 
382, 927, 
414,961, 
439, 428, 
462,660, 
483, 675, 

514.075. 
£34,681, 
541,712, 
543,  90,5, 
510. . 551, 
543, 165, 
643,  887, 
542,121, 
540, 459, 
538, 063, 
535,  743, 


985.00 
718. 75 
807.08 
944.90 
072. 11 
941.82 
120.06 
227. 55 
494.65 
252. 07 
145.08 
051.17 
728.  72 
780.08 
237. 36  • 
236. 79 
S57.09 
535.  57 

B81.il 

660.80 
588.74 
755. 04 
084.98 
153.23 
261.40 
985.  79 
251.37 
840. 33 


294,157,174.13'  535,743,840.33 


1  Indicates  excess  of  deposits  over  withdrawals. 


Table   No.  1. — General  balance  sheet  to  June  30,  1930 


A88ET8 

Canal  axed  property  (Table  2) .  $239,002,963.72 

l   iiiipnirnt  .'I  ableS) 6,417,488.74 

Revenue  due  United  Btates  1  n 

tiry  (table  4) 187,985.  19 

Table5) S29.275.37 

Accounts  receivable  (Table  6) 929,821.16 

Business  property  (Table  7) 33,171,398  11 

(Tables) 4,399 

United  6,033.71 
N   n'unal  defense  expenditures  <'\ 

bio  10) 118,  127 

Undistributi  pita] 

(credit  account)  (1  ...     '  l, 808, ooo.  on 

Unclassified     Banal  expenditure 
Table  11) -« 


Total  assets. 
"  Credit. 


■ 


LIABILITIES 
Commercial    capital    investment 

(Table  12) -  $278,278,818  51 

Nat  lonal  defense  capital  invest  men! 

(Table  12) 113,  127. 

Accounts  payable  (Table  13) 1,485,216.60 

Amortization    (unfunded)    (Table 

14) 3,656,917.49 

Depreciation    (unfunded)    (Table 

Hi     5.077. 

Replacement  reserves  (funded) 
le  15) 

Repair  reserves  (funded)  (Table 

Gratuity  reserves  (funded)  (Table 
17) 

Contingent  reserves  (funded)  (Ta- 
ble is) 

surplus  (T:ihle20).. I 

Total  liabilities..        -  16,759,864.97 
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The  general  accounts  in  above  table  are  explained  in  further  detail 
under  the  table  numbers  listed  opposite  each  item.  No  change  has 
been  made  in  general  accounts  designations  during  the  present  year. 

Table  No.  2. — Detail  of  canal  fixed  property,  fiscal  year  19S0 


Channels: 

Cristobal  to  Gatun 

Qaturj  to  Pedro  Miguel 

Pedro  Miguel  to  Balboa - 

Locks: 

Qatun      -.. 

Pedro  Miguel 

.\  I  Iraflores 

Spillways: 

Cat  till-  _ 

M  Iraflores 

Floating  caisson 

]>:im*: 

i  latur - 

Qatun-Mindi  Levee  ..  

Trinidad  River. . 

Pedro  Miguel 

M  irallores - 

Madden 

Breakwaters; 

Colon-  West 

NTaos  Island 

Aids  to  navigation 

Roads,  streets,  and  sidewalks 

Por  new  quarters 

For  Administration  Building,  Cristobal... 

M  iscellaneous.. 

Storm  sewers _ 

For  new  quarters 

For  Administration  Building,  Cristobal. 
Street  lighting  system  

M  iscellaneous 

i  leneral  buildings: 

Office  buildings.   ...  ...  

Administration,  Cristobal  (part) 

Telephone  building,  ( iristobaJ  (exchanged). 

Storehouses  . 

Weather  and  bydrographic  structures 

Health  Department  buildings: 

<  lorgas  Hospital 

Addition  to  nurses'  quarters.    

Colon  Hospital 

Dispensaries 

Asylums. 

Quarantine  stations.  - - 

Other  Health  Department  Buildings 

Medical  storehouse,  Anion  (exchanged). 

Cristobal  incinerator 

civil  Government  buildings: 

Schoolhouses  

Paraiso 

Po6<  offices..  . 

Fire  station: 

Police  stations  and  prisons 

Courthouses 

clubs  and  playgrounds 

Veterans'  club.  Colon,  demolished 


Balance  Julv 

1,  1929 


$11,636,  700.  00 
104,926,542.00 
18,032,612.00 

34,048,625.01 

15, 3H(i,  503.  80 
22,827,  164.18 

3, 982,  199.  00 

l,231,2.-.r..00 

326,  990.  00 

9,  626,  678.  00 

137,822.00 
65, 057.  00 
123, 070.  00 
1.  13(1,594.00 
196,  360.  07 

4,  189,  810.  00 
'.»(I5.  337.  00 
879,  329.  77 

1,  156,504.  55 


Additions 


*1.  IKK),  000.  00 


222,  928.  60 
i22,~386.'23~ 


I.;.  »3s.  hi 
10,307.  54 
7,385  'ii 


9,899.61 
2,518.09 


1,523,957.30 


35,  ooo.  oo 

133,  884.  70 
12,872.00 

1,305.975.00 


6,088.35 


191,630.00 
120,910.00 

410,  181.21 
31,697.00 
58,507.00 


ss.  174.55 
506,917.94 


7.  570  00 

11,047.41 

19,870.00 

74,896  00 

131,098  00 


70,724.24 


6,991.  15 


Grand  total [  237. 75 1, 503.92    1,320.72:;.  SO 


With- 
drawals 


Balance  June 
30,  1930 


22,924.00 


10.800.00 


$11,030,700.00 

104,  920,  542.  00 

18,032,612.00 

34,948,625.01 

15.  389,  503.  80 
22,827,  164.18 

3,982.  199.00 

1,  231,  2.56.  00 

326,990,.  ixi 

9,  020,  078.  00 

137, 822.  00 

65. 057. 00 

423,070.0(1 

1, 136,  594.  00 

1, 496, 360.  67 

4, 189,  810.  00 
995, 337.  00 
879,  329.  77 


1,217,1 


235,  340.  30 
*i2M74.~5S 


1,687,328.77 


133,884  70 
12,872.00 


1,  370.  699.  24 
191.630.  00 
120, 910.  00 
410,  181.21 
31,  097.  (K  i 


35,583.  00 
88,474.55 


513,  909.  39 

7,  570.  00 

44,047.41 

19,  870.  00 

74,896.00 


120  298.  00 


69,324.00     239  002.963.  ■ 


The  foregoing  capital  items  pertain  to  the  operation  of  the  canal 
proper.  Fixed  property  used  in  connection  with  the  operation  of 
the  various  business  activities  is  listed  in  Table  \<>.  7   A. 

The  values  shown  for  most  of  the  above  items  are  based  on  commer- 
cial appraisals  as  of  June  30,  1922,  but  all  subsequent  additions  have 
been  charged  to  accounts  at  cost  of  acquisition.  The  difference  be- 
tween the  appraised  value  and  actual  cost  value  is  carried  in  Table 
No.  10. 
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The  total  amount  expended  on  the  new  Administration  Building, 
Cristobal,  to  June  30,  1WM),  is  $691,283.77. 

Table  No.  3. — -Detail  of  canal  equipment,  fiscal  year  1930 


Floating  equipment: 

Tugs 

iiniio,  built 

Trinidad,  additions. 

Qatun,  sold 

Supply  boats 

Launches 

Cotinga,  built 

Tana,  built'. 

Butler,  surveyed 

Margaret,  surveyed. 

Dredges 

Barges 

No.  171,  additions... 

No.  204,  built 

No.  -"■•,  surveyed .... 

Floating  cranes 

i  'raneboat 

I  Irader 

Orill  barges 

Air-compressor  barges.  . 

No.  29,  built 

Relay  barges 

Other  equipment: 

Road  rollers 

No.  14,  purchased   .. 

Automobiles 

Excavator 

1  !rane 


Balance 
July  1,  1929 


$1,417,721.28 


51.544.48 
284, 916.  61 


2, 325,  906.  76 
1,307,429.68 


659, 524.  29 
30, 000.  00 
28,  690.  30 

1 10, 000.  00 
20, 848.  00 


50,  000.  00 
13,  550.  02 


2,615.64 

17,370.00 
16, 030.  00 


Total 6,336,147.06 


Additions 


$41,584.96 
10,  000.  00 


I0.52S.06 

11,339.21 


5,641.90 
5, 681.  63 


With- 
drawals 


$65, 000.  00 


9, 000.  00 
2,  (KX).  00 


8,  632.  83 


75, 000.  00 


i).  798.  75 


166,574.51  :     85,  232. : S3 


Balance 
June  30,  1930 


$1,404,306.24 
51,544.48 


295, 183. 88 
2, 325, 906.  76 


1,310,120.38 
659,  524.  29 
30, 000. 00 
28, 690. 30 
1 10, 000.  00 


95, 848.  00 
50, 000. 00 


20, 348.  77 
2.  615. 64 
17,370.00 
16, 030.  00 


6,417,488.74 


The  foregoing  equipment  is  used  in  the  operation  of  the  canal 
proper.  The  equipment  used  in  connection  with  the  various  business 
activities  of  the  Panama  ('anal  is  listed  separately  (Table  \'<>.  7-B). 
Only  the  larger  items  of  canal  equipment  are  capitalized.  Small 
equipment,  tools,  hospital  apparatus,  furniture,  and  fixtures  are 
currently  charged  to  operating  expenses;  however,  strict  physical 
accountability  is  maintained. 

Table   No.  4. — Comparative  statement  of  revenue  due   United  States   Treasury 


Fiscal  year 

1929 


Fiscal  year 
1930 


Cash 

Outstanding  audited  bills 

Total 


$232,  ill;..  77 
100.00 


$187, 885. 19 
100.00 


232,  719.  77 


187. 985.  19 


Collections  for  account  of  miscellaneous  receipts  form  no  part  of 
the  working  capital  of  the  Panama  Canal,  since1  these  funds  must,  by 
law,  lie  immediately  covered  into  the  United  States  Treasury  and 
relinquished  from  control  of  the  Panama  Canal.     These  collections 

consist  mainly  of  tolls,  postal  receipts,  court  Ices  and  fines,  and  amor- 
tization of  public  works  in   Panama  and  Colon. 

Owing  to  above  restrictions  these  items  are  segregated  from  cash 
and  accounts  pertaining  to  appropriated  fund-  available  for  expendi- 
ture 1>\  canal  authorit  ies 
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The  Treasurer  of  the  United  States  advanced  the  fiscal  officers  of 
the  Panama  Canal  during  the  fiscal  year  1930  the  sum  of  $9,920,000, 
and  disbursed  directly  from  the  Treasury  $18,467.84,  a  total  of  $9,- 
938,467.84.  Against  this  amount  the  fiscal  officers  of  the  Panama 
Canal  remitted  to  (lie  Treasury  the  sum  of  $320,111.68,  and  direct 
collections  by  the  Treasurer  amounted  to  $40,252.90,  a  total  of 
$360,364.58,  resulting  in  a  net  withdrawal  of  appropriated  funds  from 
the  United  States  Treasury  amounting  to  $9,578,103.26,  as  compared 
with  $9,283,743.38  withdrawn  the  previous  fiscal  year.  This  increase 
in  net  withdrawals  is  due  to  construction  work  on  the  Madden  Road. 

The  sum  of  $683,668.35  covering  the  business  profits  for  the  fiscal 
year  1929  was  transferred  from  the  appropriation  for  maintenance  and 
operation  to  miscellaneous  receipts  in  the  United  States  Treasury. 

Table  No.  6. — Comparative   statement   of  accounts   receivable   outstanding   as   of 

June  SO,  1930 


Fiscal  year 
1929 


Fiscal  year 
1930 


\  ad i ted  bills 

Hospital  certificates 

Injury  compensation 

« lement  bags  returned  to  contractors 
Commissary  coupois 

Total.. 


s62,  376.  40 

27.  Oil.  1? i 

3, 838. 87 

5, 920. 00 

138.95 


899,297.51 


$876, 623. 87 

:t0. 662.  25 

3,127.54 

19, 370. 00 

37.50 


929,821.16 


The  above  table  includes  all  accounts  due  the  Panama  Canal  except 
items  pertaining  to  miscellaneous  receipts  (Table  No.  4),  and  a  few 
items  of  utility  service,  principally  for  employees,  which  are  not 
credited  to  earnings  until  collected,  usually  by  pay  roll  deduction. 


Table  No.  6-A. — Statement  of  accounts  receivable  registered 


Fiscal  year 
1929 

Fiscal  year 
1930 

Repaid  to  appropriations: 

Panama  Railroad  Go 

$2,  Ml.  166.69 
2,  238.  022.  7."> 
3, 987, 029. 34 

$2,  0711, 816. 81 

Other  departments  of  the  United  States. 

2.  SI.:.  ISO   67 

individuals  and  companies 

:;.o.">s,  soi.so 

Total. 

9,067,108.78 

B,  'si, 865.34 

Miscellaneous  receipts 

Tolls 

27,  128,889.30 
1,226.39 

27,077,407.78 

Miscellaneous 

1 ,  250. 00 

Total.. 

27, 130,115.69 

27.078,657.78 

o,  523. 12 

Number  of  bills  registered 

17.  sjs 

47,  224 
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Iii  onlcr  to  maintain  a  statistical  comparison  of  the  individual  net 
earnings  of  the  various  business  units  with  an  interest  rate  of  3  per 
rent  on  the  capital  investment,  as  shown  in  Table  No.  23,  the  entire 
investment  in  each  business  activity,  consisting  of  fixed  property, 
equipment,  accounts  receivable,  and  cash,  has  been  consolidated  as 
above  under  the  heading  of  ''Business  property."  Further  details 
df  this  investment  are  shown  in  Table  7— A,  7— B,  and  7-C.  The 
undistributed  business  capital  charged  to  the  various  divisions  is 
made  up  of  an  arbitrary  portion  of  the  general  store  stock  (represent- 
ing the  estimated  value  of  standard  material  and  supplies  held  in 
reserve  for  these  divisions),  cash  estimated  as  sufficient  to  conduct 
normal  operations,  ;in<l  average  outstanding  accounts  receivable. 
(See  Table  No.  7-C.) 


Table  No.  7- A. — Detail  of  business  fixed  property,  fiscal  year  1930 


Balance 
July  l,  1929 

Additions 

Withdrawals 

Balance 
June  30,  1930 

$1 ,  0C.2,  166.79 
1,624,416.92 
1,860,574.35 
1,355,733.38 

1,138, 09*;.  26 

$1,662,  156.  7!' 

1,524. 

1, 860. 
1,35". 



$9,  128.34 

1, 147, 



7,  541,  277.  70 

9, 428.  34 

7, 550,  70t'..  01 

1,842,509.46 
81M87.36 

806,  7<>  1.32 

1,842,509.46 

. 

siy.  - 

Zone  water  system 

.;.  57 

"   

812,  720.  89> 

Total,  municipal  engineering  division 

3,468,761.14  j          5,956.57  1 j    3,474,717.71 

876,  353.  22 

876,  353.  22 

592.  • 

Total,  public  works,  Panama ... 

1,469,266.45 
597,951.42 

1,469,  266.  15 

Less  rcp:i  y men  t s 

$30,701.11 

628. 

Balance 

871,315.03  | 30,701.11          840,610.92 

623, 883. 68 
625,  619.  03 

623.  - 
625,' 

Total,  public  works,  Colon 

1,249,502.71 
520,  651.  20 

1,249,502.  7! 

25, 683. 87 

546,  335.  07 

Balance 

728,851.51  |- |        25,683.87 

703, 167. 64 

Cristobal  dry  dock 

50,  000.  00 
111,500.00 
95,000.00 

50, 000. 00' 
111,500.  00' 

Balboa  roundhouse,  sand  bouse,  water  tank 

Balboa  car  and  paint  shop 

95  ' 

Miscellaneous  buildings - 

■ 

Total,  shops  and  dry  docks 

264. 783.  98 

264, 783.  98 

Steamships: 

\nron 

600,000.00 
600,000.00 

600, 000.  0O 

•  Cristobal 

600, 000.  00" 

Total,  steamships 

1,200,000.00 

1, 200,  000.  00- 

Pier  is,  Balboa 

I,  168,200.26 

1.200.000.00 

1, 168,  200.  26 
1,200,000.00' 

Pier  6,  Cristobal 

Total,  docks,  wharves  and  pi'1:  - 

2.  368,  200.  26 

2, 368. 200.  26 

Cristobal  coaling  plant 

500, 000. 00 

500, 000.  00> 



Colliers 

2, 029, 232.  00 

1,014,616.00 

l,014,61fi.0O 
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Table  No.  7— A.- — Detail  of  business  fixed  properly,  fiscal  year  10. iO — Continued 


Balance 

July],  1929 

Additions     Withdrawals 

Balance 
June  30,  1930 

$1.1,00,000.00 

$1,600,000.00 

Total,  colliers  and  barges 

12.00      $1,014 

2,614,616.00 

:v.,  "11   :,() 

$86,987.06 

87fl  • 

"■.12.71 

1,  318,  004.  21            92.  589.  85 

1,410,594.06 



300, 000. 00 
20,  110.59 

300, 000.  00 

Building  No  5069,  Cristobal,  demolished  .. 

125  00 

19,691.  59 

16,368.32 

11,  090.00 

1 1,690.00 

161,000.00 

I'l.  000. 00 

4, 881,  784.  72 

125, 085.  61 

889.  98 

617,741.54 

24,615.  17 

20, 000. 00 

5,630.  117.32 

079,093.85 

1,500.00 

677, 

412, 224.  52 

15,  928. 35 

428. 

i:\oli                                       

162,054,40 

162,054.40 

nd  total 

28,373,751.23 

1.053,235.71 

1,092,928.98  '  28,334,057.91 

Some  of  above  items  are  based  on  appraised  commercial  valuations 
as  of  June  30,  1922,  but  all  subsequent  additions  have  been  charged 
to  capital  account  at  cost  of  acquisition.  The  difference  between 
the  appraised  valuation  and  actual  cost  of  original  property  is  carried 
in  Table  No.  10. 

Table  No.  7-B. — Detail  of  business  equipment,  fiscal  year  1930 


Klectric  light  and   power  system:  Machinery  anil 
tools. 


Klectric  work: 

Machinery  and  tools.. 

Automobiles 

one,  telegraph  and  signal  work:  Machinery 

and  tools 

a:  Machinery  and  tools 

Municipal  engineering  work:  .Machinery  and  tools... 

Shops  and  dry  docks:  Machinery  and  tools    

Fuel  iiii  plants:  Machinery  and  took  

Animal  and  motor  transportation: 

binery  and  tools 

Automobiles  

Mules 

tr  repair  shop:  Machinery  and  tools 

Building  repairs   and   construction:   Machinery   and 


Panama  Canal  press:  Machinery  and  tools      - 

buildings:  Restaurants    Macninerj 
tool 


District   quartermaster  -    supplies:  Machinery   and 

Is 

Elotel  Tivoll:  Machinery  and  tools 

iureau: 
binary  and  took 

Mules.. 

Launch  Kariger 
Marini  it  ion: 

Machinery  and  tools 

Bargee 


Ornnd  total.  1.219,  133  50 


Balance 
July  1,  1929 


$10. 056.  51 

17, 934.  57 
4, 858.  85 

7, 226.  40 
22,  325.  18 
103,798.  17 
343,581.60 

5,678.93 

10,  108.27 
469,  166.76 

21,818.83 

71,  IS."..  IS! 

I,  146.60 
2,117.50 

5.160.00 


Additions 


With- 
drawals 


$914.30 


54,724.12 


6,  000.  00 


Balance 
June  20, 

1930 


22, 

104. 

343, 

5, 

10, 

184, 
2, 
21, 

17. 


J7.C79.s7 


.  185. 

.  1 1.' 

,  117 

,160.1 


00 
1,240, 
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The  foregoing  equipment  is  used  in  connection  with  the  operation 
of  the  various  business  activities  of  the  Panama  Canal.  The  equip- 
ment used  in  the  operation  of  the  canal  proper,  is  listed  in  Table  No.  3. 

Table  No.  7-C. — Busiyiess  property  by  divisions. — Proportion  of  general  working 

capital  by  divisions 


Divisions 


Electric  light  and  power  system... 

Electric  work 

Water  system 

Municipal  engineering  work 

Shops  and  dry  docks... 

Fuel  oil  plants 

Business  storehouses 

Animal  and  motor  transportation. 

Motor  car  repair  shop 

Building  repairs  and  construction. 
Panama  Canal  press 


Total. 


Accounts 
receivable 


$50, 000 
5,000 

45,000 

25,000 
100,  000 

75,000 
250,000 

15,000 


25,000 
10,000 


600,000 


Working 
cash 


$20,  000 
10,000 
30,000 
20.000 

100,000 
5,000 


10,000 
3,000 

25,  000 
5,000 


228,000 


Stores 


$100,000 

50,000 

50,000 

50,000 

250, 000 


250,  000 
20,000 
10,000 

200,  000 


980,000 


Total 


$170,000 
65,000 

125,000 
95,000 

450,000 
80,000 

500,000 
45,000 
13,000 

250, 000 
15,000 


1,808,000 


The  above  represents  the  estimated  proportion  of  accounts  receiv- 
able, working  cash,  and  stores,  charged  to  business  divisions,  as  shown 
in  last  column  of  Table  No.  7.  This  duplication  of  assets  is  deducted 
on  the  balance  sheet,  Table  No.  1. 

Table  No.  8. — Comparative  statement  of  canal  material  and  supplies  June  SO,  1930 


Fiscal  year 
1929 

Fiscal  year 
1930 

$2,  912,  767. 31 

73,051.14 

15, 845.  62 

512, 664. 76 

584, 925.  77 

484, 982.  47 

$3, 035,  634. 98 

81,  722.  71 

19, 400.  23 

523, 605. 83 

617, 660. 87 

506, 936. 74 

District  quartermasters'  stores: 

1,478.80 
139.  7C 
188. 14 
282. 31 

1, 900.  72 

200.  34 

Oatun _ 

103.  66 

Cristobal 

276. 47 

Total 

2, 089.  01 

2,  481. 19 

Invoices  in  suspense 

i  44, 448.  37 
25,  821. 18 

1 302. 99 

Material  drawn  by  divisions  not  yet  charged  to  work 

23,710.67 

Total 

4, 567,  698.  89 
3C4,  390.  82 

4,  810,  850.  23 

Less  reserves  for  stores  adjustments 

411,489.98 

Book  value  of  stores  on  hand.. 

4,  203,  308. 07 

4,  399,  360.  25 

i  Credit. 

The  foregoing  table  shows  the  book  value  of  general  store  stock, 
but  does  not  include  the  value  of  additional  stock  carried  by  business 
divisions,  as  shown  in  fourth  column  of  Table  No.  7  amounting  to 
$588,148.63,  which  makes  a  total  book  value  of  all  stores  of  $4,987,- 
508.88.  This  figure,  plus  the  items  of  "Invoices  in  suspense"  and 
"Reserve  for  stores  adjustments,"  as  sliown  in  above  table,  equals 
the  balance  on  Table  No.  8- A. 
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Tablk  No.  8-A. — Statement  of  material  and  supplies  received,  issued,  and  sold — 
All  stores — During  fiscal  year  ended  June  30,  1930 

Stock  on  hand  July  1,  1929 $4,796,390. 14 

Standard  stock... $4,715,916.09 

Scrap  and  obsolete 80,  474. 05 

Received  during  the  year: 

By  purchase $4,893,406.66 

D;rcct  tO  divisions 1,437,  106.90 

6,330,513.56 

By  manufacture— 

Mechanical  division - 309,803.58 

Panama  Canal  press 41,009.47 

Miscellaneous - * 24,566.49 

375,  379.  54 

6,705,893.10 

Total 11,502,283.24 

Issued  and  sold  during  the  year: 
Issued— 

To  business  divisions 3,727,047. 17 

To  canal  divisions 1,689,367.53 

5,416,414.70 

Sold 1,238,557.50 

Empty  containers  returned,  etc 87,071.60 

Adjustments '440,435.65 

6,301,608.15 

On  hand  July  1,  1930 - 5,200,675.09 

Standard  stock 5,116,669.02 

Scrap  and  obsolete 84,006.07 

Drawn  by  divisions  not  yet  charged  to  work: 

Business  divisions 174,916.09 

Canal  divisions 23,710.67 

198,  626.  76 

Grand  total 5,399,301.85 

The  foregoing  table  covers  transactions  for  all  stores  at  stock  card 
prices,  exclusive  of  the  invoices  in  suspense  and  reserve  for  stores 
adjustments  shown  in  Table  No.  8. 

Table  No.  9. — Comparative  statement    United  States  Treasury 


Fiscal  year  1929 


$3, 106,  042.  76 
122, 100,  148. 66 
1, 180,  458.  22 
'  3, 005,  579.  28 
1  1,754,913.75 
Defense  capital  adjustments !         224, 255. 63 


Appropriations 

Capital  refundments 

Theoretical  interest 

Capital  and  surplus  adjustments. 
Reserves  loaned  to  appropriations. 


Total ''  121,850,412.24 


Fiscal  year  1930 


$2,865,271.15 
140, 352,  228. 85 
1, 403, 045.  29 
1  2, 623,  853. 46 
i  1,  754, 913. 75 
224,  255. 63 


140,  466,  033.  71 


i  Credit. 

All  revenues  covered  into  the  United  States  Treasury  and  relin- 
quished from  control  of  the  Panama  Canal  are  debited  to  capital 
refundments,  which  account  is  credited  to  the  debit  of  appropria- 
tions for  such  portion  of  these  deposits  as  arc  authorized  for  current 
expenditure  in  the  annual  appropriations  by  the  Congress  for  the 
Panama  ( !anal. 

Theoretical  interest  is  credited  to  amortization  and  depreciation 
of  canal  fixed  property,  based  on  calculation  of  Until  amortization 
of  the  capita]  investment  in  the  Panama  ('anal  in  1<><)  years.     These 

'  Credit. 


118 


REPORT  OF  GOVERNOR  OF  THE  PANAMA  CANAL 


reserves  may  not  be  withheld  from  tolls  revenue  covered  into  the 
United  States  Treasury  and  invested  in  interest  bearing  securities, 
but  this  accounting  expedient  gives  the  same  effect. 

The  credit  in  capital  and  surplus  adjustments  represents  the 
value  of  property  replacements  financed  from  replacement  reserve 
funds  and  added  to  property  asset  accounts  prior  to  actual  with- 
drawal of  the  replaced  property.  The  credit  will  be  used  to  absorb 
the  book  value  of  the  replaced  property  on  its  final  retirement. 

Reserves  loaned  to  appropriations  represent  the  amount  of  replace- 
ment reserve  funds  released  to  supplement  appropriations  for  cur- 
rent expenses.  The  credit  will  be  used  to  absorb  the  book  value  of 
the  corresponding  property  upon  final  retirement,  or  will  be  restored 
to  replacement  reserves  if  the  corresponding  replacement  funds  are 
subsequently  appropriated  by  the  Congress. 

Defense  capital  adjustments  represent  the  expenditure  for  pur- 
poses of  national  defense  from  current  appropriations  for  canal 
operation. 

Table  No.  10. — Notional-defense  expenditures  to  June  30,  1930 
Defense  capital  expenditures  to  June  30,  1930 $113, 127, 337. 76 

For  details  see  Table  14  in  the  annual  reports  for  fiscal  years  1927 
and  1928. 

No  change  in  fiscal  year  1930. 

This  account  represents  the  difference  between  actual  construction 
cost  of  the  Panama  Canal  and  its  fair  commercial  valuation  based 
upon  appraisal  calculations  made  in  1922,  as  directed  by  the  Secretary 
of  War  in  letter  to  the  governor  dated  October  18,  1921. 

This  account  docs  not  include  the  cost  of  fortifications  or  mainte- 
nance of  the  military  establishments  on  the  Isthmus,  such  expendi- 
tures being  covered  by  appropriations  lor  the  Army  and  Navy,  which 
lorni  no  pari  of  this  report. 

Table   No.  11. —  Statement  of  unclassified  expenditures 


Executive  department 

<  'ivil  government   . 
Health  department 
Meteorology  and  hydrograph; 
Balboa  store 

1  'ristotial  store 

1  »i^irict  quartermaster,  <  'ristohal 

Port  captain,  Balboa 

Port  captain,  <  'ristobal 

Ligntnoui  e  subdn  ision 

Atlantic  locks 

Pacific  locks 

1  iredging  division 

<  ieneral  accounts 

Total 


Fiscal  year 
1929 


1  $29.  237.  08 

I  40,  377.  90 

1  1.000.00 

2,  509.  29 
1  5,536.02 


2.  oss.  32 

-lis.  17 

461.48 

3,691.84 

8,  171.01 

96,  699.  52 

'  15,885.  I* 

14.519.80 


Fiscal  year 

1030 


$989. 13 

1  35, 472.  60 

2,843.61 

'  2, 000. 00 

'  13,514.03 


65. 0o 
750. 00 
316.  22 
'  8, 398.  74 
16,848.  12 
'  7,  940.  51 
82,  333.  88 
'  1. 119. 11 

35,  700.  97 


>  ('relit. 
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The  above  accounts  represent  various  items  in  suspense  covering 
advance  charges  and  credits  that  could  not  properly  be  cleared  before 
closing  the  books  for  the  fiscal  year. 


Table   No.  12. — Statement  of  appropriations  by  tin'  Congress  (capital  liability) 

Net  eanal  construction  appropriations  to  June  30,  1930 $380,910,301.00 

Total  appropriations $387,069,143.31 

Less  amounts  returned  to  surplus  fund,  United  States  Treasury  to 

June  30,  1930 - 158,842.31 

Panama  Canal  fund $130,852.65 

Canal  connecting  Atlantic  and  Pacific  Oceans. 27,  989.  66 

(For  detail  see  Annual  Report,  1924). 
Eighteen  annual  payments  of  $250,000  each  to  the  Republic  of  Panama,  including  act  of 

Jan.  25,  1929,  for  payment  due  Feb.  26,  1930.. 4,500,000.00 

Maintenance  and  operation  (detailed  below) 123,253, 173. 12 

Total  appropriations 514,663,474.  12 

DETAIL  OF  OPERATING  APPROPRIATIONS 


Maintenance 
and  operation 

Sanitation, 
Canal  Zone 

Civil  govern- 
ment, Panama 
( 'anal  and 
Canal  Zone 

Increase  of 
compensa- 
tion, Panama 

Canal 

Total 

Act  of— 

Mar.  3.  1915 

Jul v  l,  1916 

$5,  200, 000.  00 

:,.:.- ii.  Dim,  do 

9,  000,  000.  00 

$700,  000.  00 
700,000  oo 
700,  000.  00 

$540,  000.  00 

600.000  00 
700,  000.  00 



$6, 440,  000.  00 

7,i  i -.o.onn.  no 

10,  400,  000.  00 

In  nor,  22 

June  3,  1917     

Julv  12,  1917. 

$10, 006.  22 

June  4,  1918 

I'll.  000.  00 
900, 000.  00 

150,000.00 

10,  6. -.o.ooo.  00 

July  L  1918. 

9,  000,  000. 00 

760,  000. 00 

July  3,  1918 

16, 000.  00 
32,  592.  66 

Mar.  1,  1919 

Julv  19,  1919 

7,647,939.00 

850,000.00 

702,000.00 
150,000.00 

9.  099.  939.  ("Ml 
160   000   Oil 

Nov.  1.  1919         

Maj  29,  1920 

34,500  oo 

June  5,  1920          

7,631,851.00 

850, 000. 00 

ooo  no 
24,670  oo 

900.1100.110 

930,000.00 

930.  (MK)  00 

912,000.00 

79.  670.  00 

9  281 

Mar.  1,  1921 

Mar.  4,  1921 

7,  250,000.  00 

S50.  000.  00 

000.00 

175,000.00 

580,000.00 

6.  266.  oo 

21,   ' 
16,80 
17,620.00 

June  30,  e»22 

Mar.  J.  1923.... 

June  7.  1924      -. 

2,659,434.00 
5,079,683.00 

5.748.  160.00 

4,  131,! 
6,602,203.00 

7.  241 

Dec.  6,  1924 103.050.00 

188, 

Feb.  12,  1925 

Apr.  16,  1926 

7.  140,000.  00          653,  216.00          942,  160.00 
5,  986,  o'.m.  oo          1.70.  ooo.  00          B99,  980  00 

5,  K30,  (Kill.  00            Coll.  000  00        1    Inn  ill  id  no 

8,  73J 

7.  i  56,074.  (K) 

Feb.  23,  r»27 

7.  (1  Kl.  000.  00 

8  660 

Mar.  23,  1928 

6,832,000  oo 

670,000.00 

l,  i."i\ihio.  no 

1   10.  000.  00 

4,400.00 

1,  191.000.00 
10,  000.  00 

May  ~'9,  1928 

10  (Kin  iki 

Mir.  4,  1929 

52, 000.  00 
820, 000.  00 

ivi,.  28,  1929 

8, 000,  000.  00 

lo.  oi  1.000.00 
10  000  00 

Mar.  26, 1930 

tarred  to 
surplus  fund  U.  S.  Treas- 
ury  

98,658,211.00 

10,  921,  482.  00 

!:;  ;  ;::  >ro  oo 
'  1,563  78 

148, 918.  88 
7,764.98 

123.2.2,481.88 
9,808.  76 

Total 

Appropriation  for  fiscal  year 
1931  (act  of  May  28,  l w:i< i > 
a  ppropriatioo  for  con  1 1  no- 
tion of  Axraijan  Road  (act 
of  July  :f,  1930)    .. 

98,658,211.00 
9,  615,  225.00 

500,  000.  00 

10.921,  IS2  00 
745,  000.  00 

13,  532, 316.  22 
1,292,915.00 

141,163.90 

123,  253, 173. 12 
11, 663, 14a  00 

'.iki.  000.00 
.000.00 

\rt  of  Apr.  is.  p.cio.  annual 
paj  mi  ni  to  the  Republic 
of  Panama  due  i  .  i.    _v. 
1931 

*  Codification  Canal  Zoni 
15740—30 9 
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The  total  commercial  capital  investment  and  national  defenso 
capital  investment  in  the  Panama  Canal  as  shown  on  the  general 
balance  sheet,  Table  1,  amounting  to  $386,401, 156.26,  represents 
the  total  funds  advanced  from  the  United  States  Treasury  for  con- 
struction of  the  canal.  It  does  not  include  the  cost  of  capital  addi- 
tions subsequent  to  1922,  as  the  cost  of  such  additions  has  been 
offset  by  canal  revenues  deposited  in  the  United  States  Treasury, 
and  arc  therefore  considered  to  have  been  financed  from  earnings. 

This  total  capital  liability  for  construction  funds  advanced  (ex- 
clusive of  interest)  is  being  extinguished  by  the  accumidating  balance 
carried  as  capital  refundments,  Table  9,  representing  canal  revenues 
deposited  in  the  United  States  Treasury  in  excess  of  annual  appro- 
priations for  maintenance. 

The  actual  net  construction  appropriations,  as  indicated  in  the 
foregoing  table,  amount  to  $386,910,301  whereas  the  total  liability 
as  stated  above  amounts  to  $386,401,156.26,  a  difference  of 
$509,144.74,  which  covers  diversions  between  construction  and 
operating  appropriations  prior  to  1922,  the  date  upon  which  con- 
struction liability  was  set  up. 

The  annual  payments  to  the  Republic  of  Panama,  made  through 
the  Department  of  State,  are  not  included  in  canal  accounting. 

All  current  appropriations  for  the  Panama  Canal  are  carried  in 
the  United  States  Treasurer's  Account  Table  9,  until  funds  are 
actually  withdrawn  by  canal  fiscal  officers. 


Table  No.  13. — -Comparative   statement    of  accounts    payable   outstanding   as    of 

June  30,  1930 


United  States  invoices 

Isthmus  vouchers 

Current  payrolls 

Unpaid  salaries  and  wages 
Drums,  carboys  and  reels. 
Local  purchases 

Total 


Fiscal  year  1929 


1,698,313.90 


Fiscal  year  1930 


$387, 489. 78 

$166,497.08 

147, 337. 48 

149,813.90 

1,141,715.18 

1,151,699.56 

25,441.78 

25, 520. 27 

2, 916. 83 

2, 608. 23 

1  6, 587. 15 

»  10, 922. 44 

1,485,216.60 


»  Debit. 


The  above  table  covers  all  current  obligations  of  the  Panama  Canal, 
except  deposits  to  guarantee  payment  of  bills,  which  funds  are  not 
included  in  the  balance  sheet  assets,  but  are  covered  by  Table  No.  5. 
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Table  No.  14. — Amortization-depreciation  canal  fixed  property  (unfunded) 


Fiscal  year  1929 

Fiscal  year  1930 

Amortization: 

$2, 800, 000. 00 
313,512.13 

$3,  150,000.00 

406,917.49 

Total  (Table  l) 

3,113,512.  13 

3,556,917.49 

Depreciation: 

3,439,110.98 
866,  946. 09 

4,081,448.66 

127.80 

Total  (Table  1) 

4, 306, 057. 07 

5, 077, 576. 46 

Amortization  and  depreciation  (combined): 

6,239,110.98 
1,180,458.22 

7,231,448.66 

1,403,045.29 

Total - 

7,419,569.20 

8, 634, 493. 95 

The  amortization  accruals  plus  interest  are  calculated  to  extinguish 
the  investment  in  certain  items  of  canal  fixed  property,  such  as 
channels,  excavations  and  fills,  locks,  dams,  breakwaters  and  certain 
concrete  structures,  within  the  100-3rear  period  of  their  estimated  life. 

Depreciation  accruals  plus  interest  are  calculated  to  extinguish  the 
investment  in  the  balance  of  items  of  canal  fixed  property  in  100  years, 
as  well  as  to  cover  replacements  in  the  interim. 

Above  figures  do  not  include  appropriated  funds  reserved  for  replace- 
ment of  canal  equipment  and  business  property  shown  under  Table  15. 

Table  No.  15. — Detail  of  replacement  reserves  (funded) 


Canal  equipment: 

Tugs... 

Supply  boats 

Launches 

Dredges 

Uarges 

Crane  boat 

Graders 

Drill  barges 

Air-compressor  barge. 

Relay  barges 

Road  rollers 

Automobiles 

Excavators 

Cranes 

Reserve  equipment... 


Total  canal  equipment. 


Business  fixed  property: 

Electric  light  and  power  system... 

\V nt cr  system 

Dry  docks. 

<  ofiien  and  barges 

Fuel-oil  plants.  - 

Animal  and  motor  transportation. 

Motor-car  repair  shop 

Building  repairs  and  construction 

Panama  Canal  Press 

Gold  quarters 

Rented  buildings 

Hotel  Tivoli.. 


Total  business  fixed  property. 


Fiscal  year  1929 


$259,  296. 83 

29,931.60 

108, 955.  90 

i  130, 144.  21 

511,563.03 

in,  640.  00 

28,  690.  30 

45,  510.  09 

'  11,749.56 

15, 625.  20 

10,744.40 

1,199.58 

s,  cs;..  mi 

89.05 

175.20 


889,212.36 


474,  274.  57 
344,041.06 
34,  166.67 


207,409.66 

0,  SCO.  02 
\  120.42 

i  L8  n  i.i 

95,  940.  90 

44,200.83 

446.  89 


1,331,979.06 


Fiscal  year  1930 


$315,  653.  38 

32,331.60 

109,  780.  28 

125,744.21 

550, 022.  40 

12, 320.  00 

28,  690.  30 

55,  760.  01 

i  42,  703. 0O 

1N750.24 

6, 366.  20 

1,260.13 

10,422.00 

1,157.65 
175.20 


1,073,251.27 


557,438.11 
410,676.28 
39,166.67 
47,031.25 
166, 858.  10 
11,861.  u 
'.»,  728.  B6 
0,228  18 

«  6,510.71 
64,043.42 


1,323,969.37 


»  Debit. 
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Table    Xo.   15. — Detail  of  replacement  reserves  (funded) — Continued 


Ilusiness  equipment: 
Machinery  and  tools— 

Electric  litrht  and  power  system 

Electric  work - 

Telephone,  telegraph,  and  signal  work 

Water  system. 

Municipal  engineering  work 

Shops  and  dry  docks... 

Fuel-oil  plants - -- 

Animal  and  motor  transportation 

Motor-car  repair  shop 

Kuildinp  repairs  and  construction 

Panama  Canal  Press .— 

Rented  buildings - 

District  quartermasters'  supplies 

Hotel  Tivoli - - 

Farm  bureau - -- 

Marine  salvage  section 

Total  machinery  and  tools 

Total  business  fixed  property  and  equipment 

Grand  total - 


Fiscal  year  1929  Fiscal  year  1930 


25, 672.  45 

63,920.11 

6,757.91 

7,  586. 93 

2, 105.  71 

4, 987. 79 

6,  lfiO.  15 

10,715.07 

49,  429.  26 

95, 073. 65 

8,  239. 04 

i  15,  226.  50 

5,  179.61 

4, 653.  46 

43, 900.  56 

60,411.46 

1,  303.99 

4, 056.  61 

19,  5S3.  52 

9,111.80 

15, 995.  29 

28,  203.  26 

10, 376. 80 

12,869.78 

6, 873.  52 

9,115.12 

21,056.91 

18,  526.  68 

2,121.30 

2,  100.  51 

20,  681.  37 

17,079.84 

245, 417.  39 

333,  245.  57 

1,577,397.35 

1,657,214.94 

2,466,609.71 

2, 730,  466.  21 

i  Debit. 


The  foregoing  table  covers  the  amount  of  funds  available  for  the 
replacement  of  canal  equipment  and  business  fixed  property  and 
equipment.  It  does  not  cover  amortization  and  depreciation  of 
canal  fixed  property  (Table  No.  14)  which  is  theoretically  charged 
into  the  accounts  but  for  which  no  actual  cash  reserve  is  maintained. 

During  the  year  there  was  added  to  the  replacement  reserve  by 
charges  into  operations,  transfer  from  repair  reserves,  and  proceeds 
of  sales,  $1,126,492.47. 

There  were  used  from  this  replacement  reserve  the  following 
amounts  in  round  numbers:  New  air-compressor  barge,  $37,000;  tug, 
$40,900;  launches,  $26,400;  barges,  $11,300;  fuel-oil  line  extensions, 
$202,900;  motor-vehicle  replacements,  $54,700;  new  bachelor  quar- 
ters, $235,400;  new  garages,  $15,900;  miscellaneous  machinery  and 
tools,  $205,000;  water-system  renewals,  $16,000;  and  miscellaneous 
renewals,  $17,500;  leaving  a  balance  at  the  end  of  the  fiscal  year  of 
$2,730,466.21. 

Against  the  combined  reserves  available  for  repairs  and  replace- 
ments at  the  end  of  June,  1930,  amounting  to  $3,429,433.84,  as  shown 
in  the  foregoing  table  and  in  Table  No.  16,  the  following  amounts 
have  already  been  obligated:  Fuel-oil  plant  improvements,  $235,000; 
electrical  division  shop  and  office  building,  $230,000;  Cristobal  shop 
improvements,  $165,000;  water-storage  tank  at  Mount  Hope, 
$150,000;  new  tug,  $150,000;  new  quarters,  $103,500;  motor-vehicle 
replacements,  $40,000;  new  garages,  $10,000;  and  miscellaneous  busi- 
ness equipment,  $100,000;  total  of  $1,183,500;  leaving  only  $2,245,- 
033.84,  of  which  approximately  $1,000,000  is  continuously  obligated 
for  periodic  overhauling  and  extraordinary  repairs  to  equipment  in 
constant  use. 
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Table  Xo.  16. — Detail  of  repair  reserves  (funded) 


Canal  property: 
Equipment- 
Tugs 

Supply  boats 

Launches 

i  rredgea 

Barges - 

I  'mm'  boat- 

i  .i  aders 

Drill  barges 

An  -compressor  barge 

Relay  barges 

Road  rollers 

Total  equipment 

Business  property: 
Fixed  property  - 

Electric  light  ami  power  system.. 

Dry  docks  and  shops 

Fuel-oil  plants.. 

Business  storehouses 

Hotel  Ti voli 

Farm  bureau.. 

Total  fixed  property 

Equipment — 

Municipal  engineering  work 

Shops  and  dry  docks 

Building  repairs  and  construction 

Hotel  Tivoli - 

Far  m  bureau 

Marine  salvage  section 

Total  equipment 

Total  business  property 

Grand  total 

i  Debit. 


■A  vear 

1  -.ear 

1030 

$42,074.2) 

$56,  786.  19 

871.  10 

i  1,555.36 

67,  020.  B2 

67,311.00 

83,  050.  73 

'  63,  298.  50 

182,568.72 

239,  532. 80 

120,416.94 

i  21,052.43 

5, 884. 80 

5,831.57 

'  13,  699.  81 

1  18,  453.  06 

6,  164.31 

1  -_M,  C.S'.I.  si 

■48,971.21 

i  I,  002. 92 

'418.70 

277, 333.  24 

178,806.  55 

34,  269.  01 

16,  M9.01 

207,454.71 

ii«,si;s.<to 

193,  623.  41 

267,  769.  58 

94,  344.  70 

•  52, 380.  90 

2,717.23 

2,  696. 05 

311. 33 

84.98 

532,  720.  39 

368, 187. 62 

16,  686.  56 

20,  989.  59 

116,  108.85 

101,878.80 

11,652.58 

13,  790.  93 

i  93.  60 

i  699.  29 

M86.91 

22,  737.  45 

15, 801.  05 

166, 392. 65 

151, 973.  46 

699,113.04 

520, 161. 08 

976, 446.  28 

698, 967.  63 

The  foregoing  table  covers  the  amount  of  funds  available  for  extra-1 
ordinary  repairs  and  overhaul  of  canal  equipment  and  business  fixed 
property  and  equipment. 

On  July  1,  1929,  the  reserve  for  extraordinary  repairs  amounted 
to  $976,446.28,  to  which  was  added  during  the  year  $1,154,941.93, 
making  a  total  of  $2,131,388.21.  Expenditures  of  $1,432,420.58  were 
made  from  this  amount  during  the  year  as  follows:  Regular  repairs, 
$972,082.04;  improvements,  Cristobal  shops,  $254,696.05;  new  Cris- 
tobal storehouse,  $174,862.45;  and  transferred  to  replacement  reserve, 
$30,780.04,  leaving  a  balance  on  June  30,  1930,  of  $698,967.63.  I  For 
obligation-  against  the  combined  balance  of  replacement  and  repair 
reserves,  see  remarks  under  Table   No.  15.) 

Table  No.  17. — Detail  of  gratuity  reserves  [funded) 


1929 


Fiscal  year 


Kir.  trical  division 

Municipal  engineering  work 

Mechanical  dn  Ision.  --hops  and  dry  docks.. 
Building  repairs  and  construction  division. 

Madden  I >  un  division 

Fortification  division 


$108,012.90 


Total. 


508,207.00 


$111, 

272,91 

6,217.01 
21, 

536,836.89 
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The  foregoing  represents  the  amount  of  cash  held  in  reserve  for 
vacation  pay  due  employees  of  the  principal  business  divisions. 
This  fund  is  created  by  adding  a  percentage  to  the  direct  gold  labor 
charges  for  work  performed  by  the  divisions  listed  above  to  the  credit 
of  this  account.  The  account  is  debited  with  the  amount  paid  to 
employees  when  leave  is  actually  taken  or  when  leaving  the  service. 

Table  No.  18. — Detail  of  contingent  reserves  (funded) 


Fiscal  year 
1929 

Fiscal  year 
1930 

Operation  and  maintenance 

$48,740.33 

i  2, 461.  86 

150.57 

$45,  588. 33 

Sanitation 

Civil  government 

150  57 

Total. 

46, 429. 04 

45  738  90 

«  Debit. 


The  amounts  shown  in  above  table  represent  credits  from  unclaimed 
wages  and  other  vouchers,  usually  of  small  amounts,  and  are  used 
to  absorb  uncollectible  accounts  and  other  minor  losses. 


Table  No.  19. — Summary  of  expenses  and  revenues 


1929 

1930 

Canal  operations: 

$12, 459, 244. 91 
989, 938. 88 

$12,  502, 983. 40 

992,  337.  68 

13, 449, 183. 79 
3, 812, 033. 08 

13, 495, 321. 08 

4,  151,400.  15 

9, 637, 150.  71 
27,  366, 925.  72 

9, 343, 920. 93 

27, 426, 372.  71 

17,  729,  775. 01 
7, 392, 091. 89 

18, 082, 451.  78 

Fixed  capital  charge  3 

7, 456, 319. 89 

10, 337,  683. 12 

10,  626, 131. 89 

Business  operations: 

17,236,785.02 
16, 498, 934.  76 

19, 865,  895.  45 

19, 104,  923.  79 

737,  850.  26 
788, 424.  05 

760,971.66 

808, 861.  93 

•  50,  573.  79 

•  47, 890.  27 

Combined  canal  and  business  operations: 

44, 603,  710.  74 
26, 136, 085.  47 

47, 292,  268.  16 

28,448,844.72 

18, 467,  625.  27 
8,  180,  515.  94 

18,  843, 423. 44 

Fixed  capital  charge  3 

8, 265, 181. 82 

10,  287, 109.  33 

10,  578,  241.  62 

1  Canal  earnings  consist  of  sales  and  services  which  by  law  are  repaid  to  appropriation  for  canal  mainte- 
nance, and  hence  are  deducted  from  appropriation  expenditures.    • 

•  (  anal  revenues  consist  principally  of  tolls,  and  by  law  must  be  covered  into  the  United  States  Treasury 
as  miscellaneous  receipts. 

3  No  capital  interest  is  charged  against  t lie  Panama  Canal  by  the  I'nited  States  Treasury,  but  for  statisti- 
cal comparison  a  theoretical  capital  interest  charge  at  3  per  cent,  the  rate  at  which  most  of  the  Panama 
Canal  bonds  were  sold,  is  included  in  above  table,  based  on  an  appraised  commercial  investment  in  the 
Panama  Canal,  amounting  t"  between  $270,000,000  and  $275,000,000  according  to  fluctuating  investments 
in  working  capital.  The  balance  of  construction  cost  of  the  Panama  Canal,  amounting  to  approximately 
$113,000,000,  is  shown  on  Table  10,  making  the  total  construction  cost  of  the  Panama  Canal,  exclusive  of 
the  Military  and  Naval  Establishments,  approximately  $385,000,000. 

*  Deficit. 
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Table  No.  20. — Comparison  of  expenses,  revenues,  and  surplus  to  date 

CANAL  OPERATIONS 


1914. 

1916 

1016. 
1917. 

1918. 
1919. 

1920 

1921. 


Total 

To  business  surplus  - 


1922. 
1923. 
1924 

1925. 
1926. 
1927. 
1928 

1929. 
1930. 


Total. 


Tolls 


$14,618.68 
4,  313,  383.  69 
2,  399, 830.  42 
5,631,781.66 
6,  264,  765.  71 
6,156,118.95 
8,  493,  082.  56 
11,261,919.31 


Lloen  i 
postal 

receipts,  etc. 


(158,711.96 
176,617.04 

1  17.  (177.  57 
197,898.  IK! 
442,  789.  01 
77s.  197.39 


44,  565,  500.  98 


44,  565,  500.  98 


11,  193,383.47 
17,507,630.52 
24,289,603.  16 
21,374,664  12 
22, 927,  456.  03 
24,217,185.32 
26,943,513.  11 
27,123,534.33 
27,077,  117.36 


1,901,291.00 
480,  724. 95 


1,420,566.05 


192, 

184, 
392, 
207, 
217, 
391, 
232, 
243, 
349, 


208.85 
213.  54 
250.  73 
954.04 

6SI).  50 
623.  50 

532  -7 
391.  39 
255.  35 


217,  219,588.  II)      3,  S3 1.676.  52 


Total  can  J 

revenues 


(1  1,618.  68 

4,  343,  383.  69 
2,558,542.38 

5,  80S,  398   7(1 

6,  II  1.843.28 
6,351,  I  (Hi.  98 
S.  935,  871.57 

12,010,  116.70 


46,466,791.98 
480,  724.  95 


45,  986,  067.  03 


11,385, 

17.691, 
24,681, 
21,582, 
23,  145, 
21.60.S, 
27,  176, 
27.  366, 
27,  426, 


Net  canal 
expenses 


030  'H 
1.  123.  128.09 
6,999,750,  15 

0,788,017.00 

5,920,342.94 

6,  112.  191.  77 
6,548,272.43 
9,328,300.  14 


45, 986, 067.  03 


45.980,  067.  03 


592.  32 
Ml.  or, 
853.89  I 
618.16 
136.  53 
808.82  i 
045.68 
925.  72 
372.  71 


251,  051,  264.  92 


7,  919,  017.  63 
7.090.  777.56 

8,  373,  905.  39 
8,116.693.  11 
7,993,468.  17 
8,997,715.02 
8,951,200.82 

9.637.  150.  71 

9,343,9 


123,009,917.  00 


Nel  i"  venues 
(surplus; 


'  $151,412.23 
220;  255. 60 

I  1.  111,207.77 

'  979. 

491,500.  34 

241,822.  21 

2, 387, 599. 14 

2,711,816.56 


480,  724.  95 
480,  724.  95 


:;.  166,574.69 
10,001,066.50 

16,307.' 
13,465,924.72 

15,  151,668.06 
15,  611,093.  Ml 
18,224,844.86 

1  7.  729,  775.  01 
18,082,  l.M-  7  s 


128,041,347.92 


BUSINESS  OPERATIONS 


Business 
revenues 

Bui  iness 

expenses 

Nil  revenues 

(sun 

1914.. 

$690,  298.  32 
2,135,071.92 

6,  488,  521.  61 

7.  579,  588. 44 
10,324,071.91 

13,684,881.  18 
11,705,371.82 
15,  232,  317.  08 

720.71 
2.  191.  175.70 
6,  176,023.  17 
7,510.  100.  7s 

10,317.912.35 

13.623,  - 

1 1,  165,685.69 

11.  oos.  105.88 

122.39 

1915 

i  56,  MX)  7s 

1916 

11,  sos    !! 

1917 

39,  127  00 

1918 

o.  L59  56 

1919 

61.027  26 

1920 

239,686  13 

1921. 

564,  211.  20 

Total 

70,840,125.28 

69,979,538   2" 
379,86,2.  13 

1  379,862.  13 

Net  revenues  carried  to  surplus 

Interest  on  public  works,  Panama  and  Colon,  etc.,  not 

70.  MO,  125.28 
619,584.59 

70,359.  

480,  724.  95 
619,584.59 

Adjustment  status  June  30,  1921 

71.  159.709  s7 
7,717,227.57 
10.872,843.36 
12.968.777.29 
11.561,  114.93 
15,874,  178.10 
15,  87s.  o 54.  57 
16,929,247.24 
i :.  23i 
19,865,895.  15 

70. 359, 400.  33 
7.  123,968.  11 

9.  732,  200.  Mi 

12.007.  153.  17 
13.798,  198  08 
15,033,  107.  72 
15,002.  117.  77 
io.  192 
io.  198,934.76 

19.  KM.  923.  79 

1, 100, 309.  54 

1922.. 

323.  2."  9.  16 

1923 

1.  110.  0(2.  50 

1924 

901.021    12 

1925 

916.  85 

1926, 

sn 

1927 

B76 

1928. 

719.  13 

1929. 

737, 

1930 

971.  66 

Total 

203,  397,  733.  31 

195.212.592  70 

s.  1- 

CO.MHIXKI)  "I'll:  VTIONS 


Canal  i 

■  it  ions. 


Surplus 


(251,051,264.92   $123,009,917.00     (128,041, 

208,  397.  733.  31       195.  212.  592.  70  s.  l  v\  1  In  61 


Total 154,448,998  23 


I  1  K 
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The  foregoing  table  covers  the  net  profit  from  Panama  Canal 
operations  since  the  opening  of  the  canal  for  commercial  traffic 
in    1914. 

The  expenses  do  not  include  interest  on  the  capital  investment; 
but  canal  operating  expenses  include  an  annual  charge  for  amortiza- 
tion and  depreciation  from  1922  to  date,  amounting  to  $3,150,000 
and  $4,081,448.66,  respectively,  or  a  total  of  $7,231,448.66.  (See 
Table  No.  14.) 

Table  No.  21. — Statement  of  canal  earnings,  expenses,  and  net  expenses 


Executive  department: 

Executive  offices 

i  Sables  and  radiogr  mis 

Shipping  commissioner 

Canal  record 

Land  office 

Law  books. 

Clul>s  and  playgrounds.. 

Total 

Accounting  department: 

Accounting  office 

Paymasters  "ilice. 

( '( Elector's  office 

Total. 

Washington  office: 

Chief  of  office 

Purchasing  bureau __ 

Assistant  auditor's  office 

Disbursing  clerk's  office 

Total 

Civil  government : 

Civil  affairs. 

( Customs 

Posts. .- - 

Schools _._ _ 

Fire  protection 

Police  and  prisons 

District  court 

Codification  Canal  Zone  laws 

D istrict  attorney 

Marshal 

.Magistrates'  courts 

Total 

Health  depart  menl 

Chief  he  illh  office 

Qorgas  hospital.. 

Colon  hospital.. 

I  (ispensaries... 

( Joroza]  hospital 

Palo  Seen  colony 

Medical  store  . 

Quarantine  service      

Sanitation,  Panama 

Street  cleaning  and  garbage  collection,  Panama 
Sanitation,  Colon 

Street  cleaning  and  garbage  collection,  Colon.. 
Sanitation.  Canal  /one 

Total.. 


Fiscal  year  1930 


Canal  expenses 


$37s.  I'M i.  s'.i 
438.  71 

IK,I),-,|I.  .V.I 

15,265.67 

2, 400.  00 

458.  49 

220,  144. 84 


665,339.19 


458,  732.  96 
50, 305.  91 
54,647.29 


5C3, 686.  16 


50,  627.  24 

202,  758.  72 

28, 168.  75 

8,  240.  57 


289,  795.  28 


21, 

33, 
186, 
378, 

1  2\ 

450, 

34, 

4. 

13, 

9, 

20, 


779.94 
130.43 
610.82 
863.40 
563.  22 
847.02 
579.  19 
757.  r.'.i 
901.63 
811.64 
646.  in 


1,283,491.48 


31,192.83 

813,595.  59 

149,989.  95 

81,289.32 

210,695.  13 

42,853.64 

8,  362.  32 

85,  597.  82 

50,821.16 

82, 838.  78 

23.  582.  20 

58,  362  28 

1  W.639.  28 


Earnings 


$140, 66  3.  15 
59.85 


128.  72 


95,  444.  84 


236, 296.  56 


317,956.80 

29,  700.  00 
37, 285.  50 


384, 942.  30 


6.77 
792.  53 


40,  799.  30 


286.  50 
15,546.35 
12,374.24 

98.62 
66,415.71 

11.50 


Net  canal  ex- 
penses 


94,  732.  92 


268.  39 

468, 199.  21 

96, 615.  53 

26,847.37 

1'. Hi.  751.  58 
20, 587.  50 


37,756.24 
7,  046.  89 

66,  655.  37 
1,943.  18 

48,  655.  67 

50,819.  10 


1.77.1.  sj().  30  1,022,149.03 


$237,617.74 

378.  86 

48, 050.  59 

15, 136.  95 

2, 400.  00 

458.  49 

125, 000.  00 


429, 042.  63 


140,776.16 
20,605.91 

17.361.79 


178,743.86 


50, 620.  47 
161,966.  19 

28, 168.  75 
8,  240.  57 


248, 995.  98 


21.779.94 

32, 843.  93 
171.064.57 
366,  I v.i.  in 
128,464.60 
384,431.31 

34,  667.  69 
4,  757.  69 

13,  901.  63 
9,811.64 

20, 646.  40 


1,188,758.56 


30, 924.  44 
345,  396.  38 
53,  374.  42 
54.441.95 
13, 940.  55 
22,266.  11 

s.  362  32 
17,841.58 
43,  774.  27 
16, 183.  41 
21,639.02 

9, 706.  61 
89, 820. 18 


757.671.27 
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Table   No.  21. — Statement  of  canal  earnings,  expenses,  and  net  expenses — Contd. 


Fiscal  \ . 

1     mings 

inl  ex- 
penses 

Technical  divisions: 

$94,  445.  20 
46,  I  14.  ."(i 
90,651.  10 

$73,1.71.  38 
60,065,  64 

$10.  770  82 

37,  77:'.  92 

30,  585.  76 

Total 

231,241.10 

142,111.00 

89,  129  50 

Storehouses,  general: 

405, 438.  76 

7,114.05 

29, 803.  80 

141,570.76 

236, 472.  93 

.54 

6,  500.  00 

41,044.27 

168, 965.  83 

7, 113.51 

23,  303.  SO 

100,  526.  49 

Total 

583.  927.  37 

284,017.74 

299, 909.  63 

Public  buildings  and  grounds: 

42,  074.  30 
242,574.12 
51,  L44.38 
33.  760.  58 
87,499.  24 

33,  111.89 
117,571.86 
37,441.24 
25,010.33 
32,576.31 

8,  962.  41 

125,  002.  26 
13,703.  14 

8,  750.  25 

54,  922.  93 

Total 

457, 052.  62 

245,711.63 

211,340.99 

M  unicipal  expenses: 

19,  752. 88 
23, 400.  00 
145,799  66 

12,601.60 
73, 613. 00 

19,752.88 

23,400,  00 

145,799.  66 

12,601.  60 

73,613.00 

Total       

275, 167.  14 

275,  107.  14 

Miscellaneous  general  expenses: 

30,  162.  77 

17,750.70 
120,  000.  00 

.',011.011 

94, 894. 66 
16,527.93 
3,079.  15 

30,  162  77 

17.  7."o.  7o 

I  I'd  001 

7)00.  00 

94,  894.  66 

16,  527  93 

3,079. 15 

Total 

282, 915.  21 

282,915.21 

M.ii  me  division: 

11,258.60 
128, 419. 16 
59, 615.  06 
46, 426.  22 

6.  L'Js.  '.14 

l'.IO.MOS.  '.IS 

214,  262. 82 

267,  676  66 
232,038.21 

161,700.  13 
147,889  69 
219,351.93 

5, 854. 90 

131.38 

2, 030.  00 

2,661.  16 

101,904.01 

237.6S7.  (W) 

l'.iL'.  070.  78 
294.  15 

160,  742.36 

1  10.  011.00 

II.  II 

1 22 

44, 

3,  7.07.  79 

Pilotage  - 

94,  404.  97 

124   is 

Tugs,  launches,  and  oilier  lloating  equipment — 

77.  1 

1,743.70 

Handling  lines — 

958. 07 

1,848.69 

205, 049.  35 

Total 

1,681,176.70 

1, 083,  719.  61 

597.  1 

Locks,  operation,  and  maintenance: 

'  lal  un  Lo< 

34,766  84 
878,777.71 
142,009.09 

Maintenance 

Total,  < ; aii in  Locks 

555,  553.  64 

489.  79 

555, 063. 85 

Pedro  Miguel  lool 

Superintendence 

21,610  00 
140,  n.',  16 

Total,  Pedro  Mfgu*l  locks 

■!■>.  1  ..'.  .  '■ 

3,481.93 

ngs  exceeded  i 
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Table  No.  21. — Statement  of  canal  earnings,  expenses,  and  net  expenses — Contd. 


Fiscal  year  1930 

Canal  expenses 

Earnings 

Net  canal  ex- 
penses 

Locks,  operation,  and  maintenance— Continued. 
Miraflores  lo< 

Superintendence 

$35,  518.  90 
316,809.49 
164,  282. 87 

Operation 

-Maintenance 

Total,  Miraflores  locks 

516,611.26 

$516,611.26 

Locks  Store,  Miraflores - 

6, 936.  77 

6,  936.  77 

Total  locks 

1,  507,  235.  06 

$3,  971.  72 

1,  503,  263.  34 

67,115.17 
2,  734.  28 

11,872.41 
6, 901. 89 

12,  717.  64 

54,  397.  53 
2,  734.  28 

Qatun  spillway 

Damage  to  vessels  in  locks_ 

11,872.41 

Damage  to  vessels  in  canal 

6, 901.  89 

Channel  maintenance: 

Atlantic  entrance 

1,  671.  56 

2,  747. 03 
1,  004,  783. 09 

Gatun  Lake 

Gaillard  Cut 

Miraflores  Lake 

259.  60 
1,  048, 908.  47 
471.69 
75, 496.  51 
39, 592.  62 
54, 649.  70 
584,  931.  77 

Pacific  entrance 

Cristobal  Harbor 

Balboa  Harbor 

Removal  of  floating  obstructions 

Floating  cranes,  maintenance 

Dredging  division  work 

600.  230.  10 

1  15,  298.  33 

Total  channel  maintenance 

2,813.512.04            600,230.10 

2,  213,  281.  94 

Total 

1 2,  502, 983.  40         4. 1 5 1 .  400  1  fi 

8, 351, 583.  25 
350,000  00 

Amortization 

350,  000.  00 
642,  337.  68 

Depreciation.. 

642,  337. 68 

Grand  total 

13, 495,  321.  08 

4,151,400.15 

9,  343, 920.  93 

1  Earnings  exceeded  expenses. 

The  earnings  of  the  divisions  engaged  in  the  transiting  of  vessels 
through  the  canal,  as  well  as  earnings  of  sanitation  and  civil  govern- 
ment divisions,  are  deducted  from  gross  expenses  to  arrive  at  the 
net  expenditures  from  canal  appropriations. 

Approximately  $135,000  of  executive  office  earnings,  and  $380,000 
of  accounting  department  earnings  represent  proportional  charges 
against  husiness  divisions  of  the  Panama  Canal  and  the  Panama 
Railroad  Co.  Business  divisions  are  reimbursed  for  their  proportional 
expense  by  adding  a  surcharge  to  the  direct  costs  on  all  work  per- 
formed. The  Panama  Railroad's  proportion  is  distributed  to  the 
various  units  of  that  organization. 

The  Government's  contribution  to  the  operation  and  maintenance 
of  clubs  and  playgrounds  is  $125,000.  All  expense  in  excess  of  this 
amount  is  paid  from  receipts  and  profits  from  the  operation  of  the 
clubhouses. 

The  earnings  of  the  purchasing  bureau  of  the  Washington  office 
and  general  storehouses  on  the  Isthmus  include  $40,000  and  $239,500, 
respectively,  charged  against  business  storehouse  operations  to  cover 
purchasing,  inspection,  and  handling  of  material  used  by  business 
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divisions  or  sold   to  outside  interests,  which  expense  is  recovered 
through  surcharges  added  to  the  price  of  material. 

The  earnings  of  the  dredging  division,  amounting  to  over  $000,000, 
include  $2 10,000  for  Albrook  Field,  and  $22,000  for  France  Field 
fill,  both  jobs  for  the  United  States  Army;  $45,000  for  Barraza  Wall 
fill  for  commercial  interests  in  Panama,  and  $285,000  for  Cbagres 
River  sand  and  gravel  production  for  Panama  Canal  stock.  The 
balance  is  covered  by  miscellaneous  jobs,  and  use  of  floating  equip- 
ment. 

Table  No.  22. — Statement  of  canal  revenues 


Fiscal  year  1929  Fiscal  year  1930 


Tolls 

Postal  receipts 

Licenses,  fees,  fines,  etc 

Interest 

Miscellaneous 

Total 


$27,123,534.33 

1(12,590.89 

72,051.38 

8, 108.  72 

40.40 


$27,077,117.36 
261, 183.41 

75,  906.  81 
9, 132. 41 
1,972.72 


27,366,925.72  '      27,426,372.71 


The  revenues  shown  in  the  above  table  are  exclusive  of  the  net 
profits  from  business  operations  shown  in  Table  No.  23,  which  will 
be  covered  into  the  United  States  Treasury  as  miscellaneous  receipts, 
and  the  earnings  shown  in  Table  No.  21,  which  are  repaid  to  appro- 
priations. 

Table  No.  23. — Statement   of  busi?iess  expenses,   revenues,   and  profit  and  loss, 

fiscal  year  1930 


Electric  light  and  power  system 

Electrical  work 

Water  system 

Municipal  engineering  work 

Public  works,  Panama 

Public  works,  Colon 

shops  and  dry  Mocks 

Docks,  w  barves  and  piers 

Handling  fuel  oil 

Business  storehouses,  including  fuel  oil- 
Am  mil  and  motor  transportation 

Motor  car  repair  shop 

Building  repairs  and  construction 

1  i  Press 

Gold  quarters 

Bilver  quarters       

I  buildings 

District  quartermasters'  supplies 

Hotel  'i  ivoli 

Fur  in  bureau. 

Madden  Dam  division    

Marine  salvage  BOCtiOD 

hi  gravel 

Nautical  charts  and  publications 

Fortification  d  


Grand  tot  J 


Fiscal  year,  1930 


19,  mi. 


808,861.93 


'  Loss. 

»  Figure  i  it  .'  per  cent  In  accordance  with  contract 

•  Profits  on  public  woi  amounting  to  Ben  included  in  quarterly 

rcmiii  il  nlted  State  rtlzatlon  collections  from  the  Republic 

of  Panama,     rhe  balance  of  the  $760,971.66  net  prol  er  deducting  I  .  .-  remitted, 

which  balance  amount  tely  covered  Into  I 

miso  pi  •.  I  nlted  Slates  revenues,  in  accordance  with  regulatii 
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The  profit  on  business  operations  for  the  fiscal  year  1929  amounted 
to  s737,850.26,  compared  with  $760,971.66  shown  in  above  table. 

Business  operations  of  the  Panama  Canal  are  conducted  separately 
from  operating  activities  pertaining  directly  to  the  transiting  of  ves- 
sels and  government  of  the  Canal  Zone.  The  annual  appropriation 
acts  for  the  Panama  Canal  authorize  the  use  of  appropriated  funds  for 
the  conduct  of  auxiliary  business  activities,  provided  that  funds  so 
advanced  are  recovered  through  earnings  and  repaid  to  appropria- 
tions; and  with  the  further  proviso  that  any  net  profit  derived  from 
such  business  activities  be  covered  annually  into  the  United  States 
Treasury  as  miscellaneous  receipts.  (Except  for  public  works, 
Panama  and  Colon,  profits  on  which  operations  are  remitted  quar- 
terly by  special  regulation.) 

The  small  operating  loss  in  "gold  quarters"  is  due  to  the  expense 
of  ant-protection  installations  on  frame  quarters,  which  will  be  con- 
tinued as  revenues  permit. 

The  total  expense  of  operation  and  maintenance  of  "silver  quarters" 
was  $257,104.11,  which  is  approximately  $48,000  more  than  the 
expenses  shown  in  above  table,  which  have  been  reduced  to  equal  the 
revenue  collected,  and  the  difference  has  been  charged  to  allotment 
for  "maintenance  of  laborers'  quarters,"  as  shown  in  Table  21,  this 
latter  account  also  being  charged  with  the  cost  of  extraordinary 
repairs  not  included  in  the  operating  expenses  of  "silver  quarters." 

The  loss  in  "farm  bureau"  activities  w^as  caused  by  extraordinary 
expenses  in  connection  with  the  irrigation  system  at  the  Summit 
experimental  gardens. 

The  "marine  salvage  section"  is  maintained  for  protection  of 
shipping  in  the  canal  and  adjacent  wraters  in  connection  with  aids  to 
navigation,  but  this  section  does  not  enter  into  competition  with 
commercial  salvage  companies,  and  consequently  revenues  do  not 
ordinarily  equal  expenses. 
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This  table  shows  the  status  of  Panama  Canal  working  capital  by 
the  various  appropriations  and  funds  by  which  it  is  separately 
accountable  under  existing  laws  and  Treasury  regulations. 

A  revolving  fund  of  $4, 375,000  is  reserved  to  cover  the  net  invest- 
ment in  store  stock  and  current  accounts.  Cash  to  meet  the  total 
amount  of  funded  reserves  is  also  set  aside,  and  the  balance  indicates 
the  amount  available  for  expenditure  for  operation  and  improvements 
to  be  added  to  the  appropriations  for  the  ensuing  fiscal  year,  as  shown 
at  the  foot  of  Table  12,  but  which  appropriations  will  not  be  taken 
into  account  until  the  first  of  the  coming  fiscal  year. 

Table  No.  25. — Status  of  public  ivorks  in  cities  of  Panama  and  Colon,  June  SO,  1930 


Construction  cost: 

Waterworks  and  sewers 

Pavements 

Total 

Maintenance,  operation  and  repairs:  (Including  pro 
portion  of  Canal  Zone  system) ..- 

Interest  at  2  per  cent  per  annum: 

Waterworks  and  sewers 

Pavements -.. — 

Zone  system - 

Total 

Total  payable  from  water  rentals 

Water  rentals  and  deficit  payments: 

Maintenance,  operation  and  repairs. 

Interest 

Proportion  of  capital  cost 

Total - 

Capital  cost  reimbursable  June  30,  1930: 

Waterworks  and  sewers 

Pavements 

Total - 

Total  payable  from  water  rentals. 


Total 


$1,  500,  236.  90 
1.  218,  532.  26 


Panama 


$876,  353.  22 
592,  913.  23 


Colon 


8,  255, 993.  85         4,  709,  260.  50 


$623,  8S3.  68 
625, 619.  03 


2, 718,  769.  16 

1, 469,  266.  45 

1,  249,  502.  71 

4,305.639.77 

2,  529, 181.  88 

1, 776, 457. 89 

504,485.43 
407,  712. 09 
319,  387. 40 

282, 610.  59 
213, 078.  57 
215, 123.  01 

221, 874. 84 
194,  633.  52 
104,  264.  39 

1,  231,  584.  92 

710,  812.  17 

520,  772.  75 

8,  255, 993. 85 

4,  709,  260.  50 

3,  546,  733.  35 

4,  305, 639.  77 
1,231,584.92 
1, 174, 990.  60 

2, 529, 181.  88 
710,  812.  17 
628, 655.  53 

1,  776, 457.  89 
520,  772.  75 
546,  335. 07 

6,  712,  215.  29 

3,  868, 649.  58 

2,  843,  565.  71 

867, 997. 17 
675,  7S1.  39 

506, 915.  34 
333, 695.  58 

361,081.83 
342, 085. 81 

1,  543,  778.  56 

840, 610.  92 

703, 167. 64 

3,  546,  733.  35 


The  Panama  Canal  supplies  water  to  the  cities  of  Panama  and 
Colon  from  the  Canal  Zone  system,  and  maintains  the  sewers  and 
streets  in  the  two  cities  under  a  contract  entered  into  between  the 
Panama  Canal  and  the  Republic  of  Panama  in  1907.  The  Panama 
Canal  collects  the  water  rentals  from  the  residents  of  these  two  cities 
and  uses  the  funds  to  cover  the  cost  of  the  water  and  maintenance 
of  sewers  and  streets,  interest  on  the  unamortized  investment  at 
2  per  cent  per  annum  and  amortization  based  on  50  years  from 
1907.  Interest  on  the  investment  amounting  to  $1,231,584.92,  and 
SI, 174, 990. 60  repaid  on  the  capital  cost  have  been  covered  into  the 
United  States  Treasury  as  miscellaneous  receipts. 
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Table  No.  26. — Detail  of  cost  of  production  and  distribution  of  electric  current 


1mm  nl  year      Fiscal  year 
1929  1830 


Gatun  hydroelectric  generating  station: 

i  iperation  and  maintenance 

Division  and  general  expense 

Reserve  for  depreciation 

Keserve  (or  repairs 


Total  cost. 


Net  kilowatt  hours  generated. 
Unit  cost 


Miraflores  Diesel  electric  generating  station  (new  plant):1 

Operation  and  maintenance 

Division  and  general  expense 

Reserve  for  depreciation 

Reserve  for  repairs 


Total  cost. 


Net  kilowatt  hours  generated. 

Operation  of  substations: 

Balboa 

Cristobal 

Gatun 

M  irallores 

Summit... 

Gamboa.. 

Division  and  general  expense. 

Reserve  for  depreciation 

Reserve  for  repairs 


Total  cost. 


Transmission  lines: 

In  pection  and  maintenance.. 
Division  and  general  expense. 

Reserve  for  depreciation 

Reserve  for  repairs 


Total  cost. 


Distribution  lines: 

Inspection  and  maintenance.. 
Division  and  general  expense. 
Reserve  for  depreciation 


Total  cost 

Grand  total  cost  of  distributed  power. 


Total  net  kilowatt  hours  (including  line  loss). 
Unit  cost  exclusive  of  capital  charges 


$40,331.60 
15,090.03 

28, 925. 71 
2, 400. 00 


S.  747.  34 


50,  880,  800 
$0.0015 


56,  269.  52 
12, 713.  75 
26,496.  17 
3,  000.  00 


98, 479.  44 


4,  102,  200 


$19, 
18, 
21, 
20, 

2, 
28, 
32, 

1, 


053.  52 
903.  73 

816.  08 
5.s:i  is 
452.  58 
174.67 

smi.  :>,-, 
343.  60 
500.  00 


145,  707.  81 


19,419.  10 


54.  175.54 


97,  393.  90 
1,339.  11 
19,822.  11 


60, 983. 066 
$0. 0083 


$40, 690.  21 
15,596.51 
24, 959. 40 
2, 400. 00 


83,  645.  12 


59, 638, 902 
$0. 0014 


57. 935. 42 

12,987.67 

22, 863. 00 

3,  000.  00 


96,  786. 09 


4,  960, 900 


$18, 
17, 
19. 
23, 

3, 

29, 


222.  67 

175.34 
528.10 
713.  63 
716.96 

933.  70 
021.  91 
908.64 
500.00 


141,750.95 


20, 353. 32 
5, 048.  26 

4, 980. 00 


50,717.62 


175,  335. 10 


503,465.25  I        548,234.88 


64,599,802 
fa  0085 


i  The  Miraflores  Diesel  generating  station  is  operated  as  a  reserve  station.  The  power  supplied  bj  Mi  is 
station  is  for  dry  season  water  conservation,  peak  loads,  abnormal  conditions  on  high  tension  lines,  and 
for  test  purposes.  During  the  fiscal  year  1929  the  plant  was  operated  for  a  total  of  2,021  engine  hours,  while 
during  the  fiscal  year  1930  it  was  operated  for  a  total  of  2,407  engine  hours. 
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Table  No.  27. — Statement  of  cost  of  dredging,  fiscal  year  1930 


Yardage 


Quantities  excavated: 

Dipper  dredges:  Earth. 
Rock 


Total. 


Suction  dredges:  Earth. 
Rock. 


Total.. 

Total  yardage. 


COST 

Operation: 

Dredging,  dipper- 
Dipper  dredges 

Tugs  and  barges.  _ 
Hydraulic  graders. 

Drill  barges 

Drilling 

Blasting 

Sluicing... 

Channel  lights 

General  expense 


Total,  dipper  dredging. 
Cost  per  cubic  yard 


Dredging,  suction — 
Suction  dredges . 
Relay  pumps.  _. 

Pipe  lines 

Dikes 

General  expense. 


Total,  suction  dredging. 
Cost  per  cubic  yard 


Total,  dredging  expense... 
Total,  cost  per  cubic  yard. 


Gaillard  cut 


Pacific  en- 
trance 


344,  550 
913. 650 


1,  258,  200 


1,  258,  200 


$244,019.17 

326, 814.  21 

12,728.46 

34,  250. 64 

69,  474.  72 

28,  284.  45 

14,  987.  86 

1,  706.  47 

181,693.70 


913,959.68 
.7264 


913, 959.  68 
.7264 


101,550 
712,000 


813,  550 


2, 598, 550 
219,000 


2, 817,  550 
3,  631, 100 


$179,  535.  22 
143, 222.  88 


230,241.89 


36,  649.  90 


Balboa  Har- 
bor 


100 

1110 


589, 649.  89 
.7248 


152, 480. 40 

41,  088.  06 

44,  203.  39 

2,  965.  82 

126,  928.  88 


367, 666.  55 
.1305 


957,  316.  44 
.2636 


$26,  720.  89 


28,  584.  72 

740.  03 

13,  846.  24 


69,  891.  88 
.0807 


69,  891.  88 
.0807 


Total 


446,  100 
1,  625, 650 


2,  071,  750 


3, 464, 650 
219,000 


3,  683, 650 
5,  755,  400 


$423,  554.  39 

470, 037. 09 

12, 728.  46 

264. 492.  53 

69, 474.  72 

28,  284.  45 

14, 987.  86 

1,  706.  47 

218, 343.  60 


1,  503,  609.  57 
.7258 


179,  201.  29 

41,088.06 

72,788.11 

3,  705.  85 

140,  775. 12 


437,  558.  43 
.1188 


1, 941, 168.  00 
.3373 


Table  No.  28. — Receipts  and  disbursements  by  collector  of  Canal  Zone  funds 


FISCAL  YEAR   1929 

Cash  on  hand,  July  1,  1928 $784,446.  21 

Clubhouse  funds $417, 843.  39 

Trust  funds.. 29,273.72 

Monev  order  funds. .  1,  699,  768. 07 
Interest 22,767.84 

Air  mail  funds 32,926.15 

2,  202,  579.  17 

Total.... 2,987,025.38 

Disbursements: 

Clubhouse  funds 393,  445.  82 

Trust  funds 28,498.17 

Mone v-order  funds. .   1,  652,  274.  25 

Interest 21,066.91 

Air  mail  funds 10,  536. 38 

2, 105,  821.  53 

Cash  on  hand,  June  30,  1929 881,203.85 

Clubhouse  funds $128,  520.  13 

Trust  funds. 8,611.18 

Postal  savings 181.00 

Monev  order  funds..  711,944.95 

Interest 9,556.82 

Air  mail  funds 22.389.77 


FISCAL  YEAR   1930 

Cash  on  hand,  July  1,  1929 $881,203.85 

Receipts: 

Clubhouse  funds $368,  957.  00 

Trust  funds ._ 33,960.12 

Money  order  funds. .  1,  603,  770. 87 

Interest 24,304.23 

Air  mail  funds 24,467.73 

2,055,459.95 

Total 2,936,663.80 

Disbursements: 

Clubhouse  funds 378,  780.  98 

Trust  funds 24,006.10 

Money  order  funds..  1,  599, 931. 02 

Interest 22,300.65 

Air  mail  funds 46,857.  50 

2, 071,  876.  25. 

Cash  on  hand,  June  30,  1930 864,787.55. 

Clubhouse  hinds $118,696. 15 

Trust  funds 18,565.20 

Postal  savings.. 181.00 

Monev  order  funds. .      715.  784.  80 
Interest 11,  560.  40 
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Table  No.  29. — Statement  of  collections  made  by  collector  repaid  to  appropriations, 
and  collections  deposited  to  miscellaneous  receipts  during  fiscal  year  ended  June 
oUj  i  you 


MAINTENANCE     AND     OPERATION,     PANAMA     CANAL 


Collections  credited  to  earnings: 

Executive  office  services 

Cables  and  radiograms 

Sales  of  Canal  Record 

Clubs  and  playground  services.. 

Accounting  office  services 

Lost  metal  checks 

Paymaster's  office  services 

Collector's  office  services 

Safety  deposit  box  rentals 

Office  engineer  services 

Sale  of  prints 

Meteorology  and  hydrography 
division  services 

Survey  section  services 

Balboa  storehouse  services 

Administration  building  store- 
house services 

Cristobal  storehouse  services 

Chief  quartermaster's  office  serv- 
ices  

District  quartermaster,  Balboa, 
services 

District  quartermaster,  Pedro 
Miguel,  services 

District  quartermaster,  Gatun, 
services 

District  quartermaster,  Cristo- 
bal, services 

Marine  superintendent  services.. 

Port  captain,  Balboa,  services... 

Port  captain,  Cristobal,  services. 

Admeasurement  of  vessels- 

Inspection  of  vessels... 

Pilotage,  Balboa 

Pilotage,  Cristobal 

Tug  and  launch  service,  Balboa. 

Tug  and  launch  service,  Cristo- 
bal  

Handling  lines,  Balboa... 

Handling  lines,  Cristobal 

Aids  to  navigation 

Gatun  Locks,  services 

Pedro  Miguel  Locks,  services.  .. 

I  latun  l  >:im,  services 

Dredging  division  work 

Electric  current 

Electric  work 

Telephone,  telegraph,  and  signal 
work 

Sale  of  water 

Municipal  engineering  work 

Water  rentals,  Panama 

Water  rentals,  Colon 

Shop  work 

Dry  dockage,  Balboa 

Dry  (lockage,  Cristobal 

Dockage  and  wharfage 

Handling  fuel-oil 

Fuel-Oil  sales 


$66, 915. 98 

63.85 

20.50 

97,  216. 65 

190, 915.  74 

732. 45 

18, 880. 00 

30,  393. 00 

445. 50 

1, 863. 52 

4, 989. 89 

34.25 

4, 106. 18 

543.48 

.54 
253.39 

9,801.89 
14, 868. 07 
15, 872. 83 

7, 944. 80 

4, 685. 06 

25.00 

1, 970.  25 

265. 66 

2,  030. 00 

2, 676.  50 

100,  458. 00 

238, 075.  25 

179, 446.  25 

220, 033.  40 
144, 448. 00 
145, 726. 00 

8,961.08 
4.00 
25.07 

6, 069. 94 
337,  582. 57 
341,891.80 
127,  222. 32 

189.  750. 08 
243,288.91 

264,621.07 
248,  071.  48 
121,414.77 
1,895,769.00 
51,741.20 
20,  938.  89 
99,315.00 
512,731.98 
83,  171.89 


MAINTENANCE   AND  OPERATION,  PANAMA    CANAL— 

continued 

Collections    credited    to   earnings — 
Continued. 
Fuel-oil     tank    and      tank-site 

rentals $22,231.00 

Business  store  sales 1,  247,  719.94 

Animal   and   motor   transporta- 
tion   151,810.5ft 

Motor  car  repair  shop  work 41,301.31 

Building  repairs   and    construc- 
tion  871,520.12 

Panama  Canal  press  services 133,735.42 

Gold  quarters  rentals 461,338.11 

Gold  quarters,  Balboa,  refrigera- 
tion  293.62 

Silver  quarters  rentals 206, 429. 06 

Garage  rentals... 44,237.91 

Boathouse  rentals $568.  20 

Restaurant  rentals 9,780.00 

Building  and  building  site  rentals.  18,  935.  50 
Building  sites  and  rentals,  Las 

Cascadas 2,940.25 

Market  rentals 2,372.20 

Sale  of  stove  fuel 744.  §3 

Sale  of  gasoline.. 143,280.58 

Sale  of  general  supplies 14,275.95 

Exchange  of  furniture 10,714.83 

Exchange  of  mattresses 4,729.80 

Mattress  factory  sales 30, 370.  74 

Janitor  service 30,609.  57 

( '  rank-case  service 526.  75 

Hotel  Tivoli 33, 139.49 

Earm-produce  sales   by   agrono- 
mist  3,004.20 

Land  rentals 31,048.28 

Marine  salvage  section 24,757.42 

Sales  of  sand  and  gravel.. 23,  715.  30 

Sales  of  nautical  charts  and  pub- 
lications  2,  !U1.  76 

Fortification-division  services 528, 794. 53 

Collections  credited  to  expenses: 

Injury  compensation 167.56 

Commissary  coupons  honored  by 

the  Panama  Canal 662.94 

Electric  work 3.  39 

Telephone  and  telegraph  work...  .  47 

Municipal  engineering  work 2,766.31 

Shops  and  dry  docks 1 16.  42 

Animal  and  motor  transportation.  3. 17 

Cold  quarters 36.58 

Silver  quarters 339.  7'.» 

Rented  buildings 3.52 

Hotel  Tivoli 16,  B7,  Ts 

Kami  Bureau. 2,207.53 

Madden  dam  services   211.02 

Marine  Salvage  section.... 2,895.  18 

Fortiflcal  ions  division 1,  179.  50 

Stona  adjust  men)  reserve 

Claims  against   carriers  and  con-  i   | 

tractors. 170.38 


15740—30- 


-10 
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Table  No.  29. — Statement  of  collections  marie  by  collector  repaid  to  appropriations, 
and  collections  deposited  in  miscellaneous  receipts  durinq  fiscal  year  ended  June 
80,  1930.— Continued 


MAINTENANCE    AND    OPERATION',    PANAMA   CANAL— 

continued 

Collections    credited   to   expenses — 
Continued. 
Surplus   and   obsolete    property 

sold $16,152.68 

Executive  department .30 

Accounting  office -- 100.00 

Paraiso  store 8. 00 

District  quartermaster,  Cristobal.  600. 00 

Port  captain,  Balboa 3,095.94 

Port  captain,  Cristobal 2,998.30 

Lighthouse  subdivision 6,844. 14 

Atlantic  locks 17.  35 

Pacific  locks 30.24 

Dredging  division A  315.  20 

General  accounts 631.73 

Recruiting  and  repatriating  em- 
ployees  412.00 

Total,  maintenance  and  opera- 
tion  10, 187, 952.  45 

SANITATION,  CANAL  ZONE,  PANAMA  CANAL 

Deduction    certificates    for    medical 

services $26,025.86 

Chief  health  office 208.39 

Gorgas  hospital  fees.. 335,201.28 

Gorgas  hospital  mess 32,448.18 

Gorgas  hospital  burials 8,  480.  33 

Gorgas  hospital  miscellaneous 11,449.90 

Colon  hospital  fees 64,820.33 

Colon  hospital  mess 5,778. 15 

Colon  hospital  miscellaneous 2,855.84 

Line  dispensaries. 25,962.90 

Corozal  farm  produce 44,423.71 

Corozal  hospital  fees 132, 070.  59 

Corozal  hospital  miscellaneous 4, 841.  52 

Palo  Seco  colony 20,626.50 

Quarantine  subsistence 18, 707.  21 

Quarantine  miscellaneous 18, 742.  97 

Sanitat  ion,  Panama 6,  512.  36 

Street  cleaning  and  garbage  collec- 
tion, Panama 55,704.20 

Sanitation,  Colon 2,023.78 


SANITATION,  CANAL  ZONE,  PANAMA  CANAL— COntd. 

Street  cleaning  and  garbage  collec- 
tion, Colon 1 $44,347.76 

Sanitation,  Canal  Zone... 20,653.68 

Refunds 2,541.90 

General  accounts 4.00 

Total,  sanitation 884,491.34 


CIVII    GOVERNMENT,  PANAMA  CANAL,   AND  CANAL 
ZONE 

Customs 

Postal  service 

School  tuition 

Sale  of  school  books 

Miscellaneous  school  credits 

Fire  protection 

Police  and  prisons 

District  court 

Refunds.. 


Total,  Civil  Government. 


$286.  60 

8, 896.  35 

11,113.20 

636.  15 

640. 89 

40.07 

67,  260.  64 

11.50 

5.50 

88, 890.  80 


MISCELLANEOUS  RECEIPTS 

Public  works,  Panama,  amortization 

and  interest 69,676.04 

Public  works,   Colon,   amortization 

and  interest 47,074.  73 

Tolls 27,077,117.36 

Postal  receipts 261, 183.41 

Licenses,  motor  vehicle... 42,  283.  84 

Licenses,  other 229.00 

Permits,  personal 7,301.00 

Permits,  corporate 2, 115.  62 

Fees,  district  court 2,  771.07 

Fees,  magistrates'  courts 247.  35 

Fees,  other 1,570.  43 

Fines,  district  court 3,325.25 

Fines,  magistrates'  courts 17, 123.  25 

Interest  on  money  order  funds 9,  000.  00 

Interest,    general    deposit,     district 

court 132.  41 


Total,  miscellaneous  receipts..  27,  541, 150.  76 

RECAPITULATION 

Maintenance  and  operation,  Panama  Canal $10, 187, 952. 45 

Sanitation,  Canal  Zone,  Panama  Canal 884,491.34 

Civil  government,  Canal  Zone,  Panama  Canal 88,890.80 

Total  repaid  to  appropriations 11, 161,334.59 

Miscellaneous  receipts 27,  541, 150.  76 

Grand  total 38,702,485.35 

In  addition  to  the  foregoing,  the  collector  handled  independent 
funds,  consisting  of  clubhouse  funds,  trust  funds,  postal  savings,  money 
order  funds,  air-mail  funds,  and  interest,  as  shown  in  Table  No.  28, 
amounting  to  $2,055,459.95.  Collections  for  account  of  the  Panama 
Railroad  Co.,  not  appearing  in  these  tables,  amounted  to  $16,904,- 
554.80,  making  a  total  cash  turnover  of  approximately  $57,700,000. 
The  amount  handled  through  the  collector's  security  deposit  accounts 
totaled  $33,948,759.36,  as  shown  in  Table  No.  30. 
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Table  No.  59. — Statement  showing  the  origin  and  destination  of  cargo  passing 
through  the  canal,  Atlantic  to  Pacific 


Origin  of  cargo 


Total 

cargo 

tonnage 


Tonnage  destined  for— 


West  coast 
of  North 
America 


West  coast 
of  South 
America 


Asia 


Australasia 


East  coast  of  United  States: 

Fiscal  year  1920... 

Fiscal  vear  1927 

Fiscal  year  1928 _• . 

Fiscal  vear  1929 

Fiscal  year  1930 

East  coast  of  North  America  (other  than 
United  States): 

Fiscal  vear  1926 

Fiscal  year  1927 

Fiscal  year  1928 

Fiscal  vear  1929 

Fiscal  year  1930 

Europe: 

Fiscal  year  1926 

Fiscal  vear  1927 

Fiscal  vear  1928 

Fiscal  vear  1929 

Fiscal  year  1930 

East  coast  of  South  America  and  miscel- 
laneous: 

Fiscal  year  1926 

Fiscal  year  1927 

Fiscal  year  1928 .  . 

Fiscal  year  1929 

Fiscal  year  1930 

Grand  totals: 

Fiscal  year  1926 

Fiscal  vear  1927 

Fiscal  year  1928 

Fiscal  vear  1929 

Fiscal  year  1930 


5,  366,  443 
5,  783,  266 

5,  325, 883 

6,  539,  037 
6,  203,  780 


540,  282 
729,  975 
390,  649 
800, 098 
644, 219 

2, 047, 939 
1,896,140 
2, 126,  987 
2,  385,  875 
2,  451,  778 


82,  443 
173,  946 
466,615 
157,  510 
175,  948 

8, 037, 097 
8,  583,  327 

8,  310, 134 

9,  882,  520 
9,  475,  725 


2, 890, 442 

2,  953,  836 
2.649,166 
3,381,665 

3,  330,  329 


179,  865 
229,  373 
204, 076 
371, 970 
238,  238 

768, 053 
7*4.  279 
815,461 
947,  002 
955,  623 


70,  792 
152,357 
427,  820 

99,  904 
119,656 

3, 909, 152 
4,119,845 
4, 096,  523 
4,  800,  541 
4,  043, 846 


383,  572 
391,302 
356, 929 
404,  928 
378, 101 


97,  719 
84, 982 

77,  951 
157, 680 
153,717 

756,  225 
605,  361 
761,  567 
845,  760 
881,  666 


7,396 
6,009 
9,939 
24,415 
13, 087 

1,244.912 

1,087,654 
1,  206,  386 
1, 432,  783 
1,426,571 


1,  357, 186 
1,628,186 
1,682,085 
2.111,175 
2,072,511 


103,  959 

204, 070 

14,  3S4 

60, 442 

19,296 

743 
6,902 
5,077 
9,136 
10,  224 


4,255 
15,  580 

7,080 
11,871 
14, 988 

1,  406, 143 
1,854,738 
1,709,226 
2, 192,  624 
2,117,019 


735,  233 
809, 942 
637,  703 
641,  269 
422, 839 


158,739 
211,550 
94,  238 
210, 006 
232, 968 

522, 918 
499,  598 
544, 882 
583, 977 
604,  265 


21,176 
21,320 
28,  217 

1,416,890 
1,  521, 090 
1,  297,  999 
1,456,572 
1,  288,  289 


Table  No.  60. — Statement  showing  the  origin  and  destination  of  cargo    passing 
through  the  canal,  Pacific  to  Atlantic 


Origin  of  cargo 


West  coast  of  North  America: 

Fiscal  year  192S 

Fiscal  year  1927. 

Fiscal  year  1928 

Fiscal  year  1929 

Fiscal  year  1930. 

West  coast  of  South  America: 

Fiscal  vear  1926 

Fiscal  year  1927 

Fiscal  vear  1928 

Fiscal  year  1929 

Fiscal  year  1930 

Australasia: 

Fiscal  vear  1926 

Fiscal  vear  1927 

Fiscal  vear  1928 

Fiscal  vear  1929 

Fiscal  year  1930 

Asia: 

Fiscal  year  1926 

Fiscal  vear  1927 

Fiscal  vear  1928 

Fiscal  vear  1929 

Fiscal  year  1930 

Grand  totals: 

Fiscal  year  1926 

Fiscal  year  1927 

Fiscal  year  1928 

Fiscal  year  1929 

Fiscal  year  1930... 


Total 

cargo 

tonnage 


151,601 
722, 868 
701,573 
202,071 
082, 391 

889,  695 
420,091 
440,  000 
008, 109 
071,  970 

022,  009 
571,939 
683,  662 
756,  205 
868,712 

330,  380 
449,  990 
495, 340 
754,041 
931,  434 

,000,351 

,  164,  8S8 
,  320,  575 
,  780, 486 
,  554,  507 


Tonnage  destined  for— 


East  coast 
of  United 

States 


8,  324, 410 
8,  544, 489 
8, 153,  607 
7, 442, 938 
7,  781, 863 

2, 805, 631 
2, 498, 445 
2, 822,  886 
2, 994, 043 
3, 144, 475 

67, 010 

80,  269 
106,  678 
164,  746 
238,  803 

314,  767 
370,  109 
429,511 
638,  618 

818, 184 

11,511,818 
11,493,312 
11,512.682 
11,240,345 
11,983,325 


Other 

North 

America 


685,  680 

1, 172, 178 

1,  236,  638 

524,  373 

464, 680 

381, 957 
455,  466 
487, 300 
541,715 
466,  957 

11,812 
15,  747 
24,  421 
18,247 
34, 979 

11,069 
58,  843 
30,  267 
74,880 
69,  535 

1,  090,  518 
1,702,234 
1,  778,  626 
1,159,215 
1,  036, 151 


Europe 


Africa, 
South 
America, 
and  miscel- 
laneous 


3, 013,  254 

3,  815, 829 
5, 163,  573 
5,218,015 

4,  740,  895 

1,603,211 
1,316,050 
2,000,112 
2,  382, 935 
1, 934,  744 

543,  787 
475, 923 
552,  563 
573,  212 
594, 930 

10,  550 
21,038 
35,  562 
40,  543 
42, 105 

5, 170, 802 
5, 628,  840 
7,751,810 
8,  214,  705 
7,312,674 


128,317 
190,  372 
147,  755 
76,  745 
94, 953 


150, 130 
129,  702 
89, 476 
125,  794 


1,610 

227,  213 
340,  502 
277, 457 
166,221 
222,  357 
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Table  No.  61. — Statement  showing,  by  nationality,  the  number  of  transits  of  vessels, 
aggregate  Panama  Canal  net  tonnage,  tolls  assessed,  and  tons  of  cargo  carried 
through  (he  Panama  Canal  from  the  opening  of  the  canal,  August  15,  1914,  to 
Juki  SO,  1984,  <iu<l  by  fiscal  years  ending  dune  30  from  fiscal  year  1925  to  1930, 
inclusive 


Nationality  and  fiscal  year 

Number 

of  ships 

Panama 
Canal  net 
tonnage 

Tolls 

Tons  of 
cargo 

Argentine: 

L915  to  1924 

3 
2 

1 
1 
2 

2,335 
4,  727 

(') 

(') 
3,816 

$3,501.00 

16,887.44 

1.  200.  1)0 

1,274.50 

4, 015.  52 

1025  

L027  

L929 

1030 

Total 

9 

III,  S7s 

26, 878.  46 

Belgian: 

1016  to  1924 

7 
4 
19 
16 
13 
17 
23 

22,  147 
12,825 
81,774 
79,  214 
61,293 
89, «;«».-. 

119,499 

26, 127.  50 

13,907.50 
78,  052.  62 
75,245.31 
57,  407.  25 
83,  757.  04 
122, 440.  19 

37,522 

1025. - 

23,  259 

1926 _ _ 

87,829 

1927 

82,  55s 
67,411 

L028  

1020 

101,419 

1930 

155, 484 

Total 

99 

466, 447 

456,937.41 

555,  482 

Brazilian:  1015  to  1924 

4 

23,730 

23,  606.  63 

15,  616 

British: 

1915  to  1924 

7,902 
1,211 
1,423 
1,351 
1,842 
1,783 
1,536 

31,424,119 
5,  949, 391 
7,  039,  542 
6,942,555 
8,076,960 
8,994,526 
8,006,062 

31,109,719.88 

5,  734,  039.  19 

6,  509,  712.  05 
6,452,527.30 
8,073,815.68 
8, 025, 045.  81 

7,  197,  979.  33 

32,  537,  083 
5,917  058 

1025 _ 

1026. 

6,  750,  843 
6,  136  785 

1927 

1928 

8,075  022 

1020  -   

8,331,221 
7,  572,  969 

1030 

Total 

17,048 

77, 334, 055 

73, 162, 839.  24 

75, 620,  981 

Chilean: 

660 
29 
26 
27 
32 
31 
46 

1, 859,  501 

129,  183 
121,001 
ill.  127 
124,050 

130,  599 
164,  152 

1,  601, 186.  55 
121, 699.  25 
113,603.7:, 
106,  899.  60 
lis,  862.95 
136,  663.  49 
153, 998.  86 

999, 971 
96,  369 

82.  095 

m;  960 

1025 

1026  - .- 

1927 

1928 

81   07s 

1029 

9s    5s  1 

1930 

105,511 

Total 

851 

2, 644,  722 

2,  352,  914.  45 

1  551,768 

Chinese:  1915  to  1924 

12 

12.91)11 

47, 029.  70 

51    95S 

Colombian: 

1015  to  1024 

42 
23 
46 
52 

99 
101 
74 

11,958 
1,752 
4,807 
21,500 
30,  162 
30,032 
13,026 

13,876.21 
1,758.77 
5,  195.  lo 

22,  59 

41,  194.  12 

41, 6 

15.371.33 

12, 978 
l  563 

1925 

1926. 

5.  378 
20, 917 
33  909 

1927 



1929 

12  543 

Total 

437 

131,327 

141,640.81 

125,  550 

Rlcan: 
1015  I"  1924. 

73 
2 
2 
1 
2 

138 
662 

10     50 
103.60 

29.  25 
646.  95 

8,414 

1927 

1928 

1929 

1930        

600 

Total 

80 

8,330 

9,303.  13 

9,014 

Cuban: 

1915  to  1924 

7 
1 

9,994 
194 

10, 570.  CO 
242.60 

8,570 
20 

1929    

Total 

8 

in.  188 

10.812.50 

S..590 

1  War  vessels,  displacement  tonnage. 
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Table  No.  61. — Statement  showing,  by  nationality,  the  number  of  transits  of  vessels, 
aggregate  Panama  Canal  net  tonnage,  etc. — Continued 


Nationality  and  fiscal  year 

Number 
of  ships 

Panama 

Canal  net 

tonnage 

Tolls 

Tons  of 
cargo 

Danish: 

1915  to  1924 

516 
42 
63 
46 
69 

101 
91 

1, 793, 098 
160, 299 
234,  753 
198, 432 
285, 396 
416,985 
381,  766 

$1,734,107.54 
152,641.74 
223,  595.  27 
187, 640.  36 
271,851.95 
379, 383.  44 
352, 788.  65 

1925 

201  577 

1926.. 

295  530 

1927 

1928 

380, 240 
518, 452 
505,914 

1929 

1930 

Total 

928 

3, 470,  729 

3, 302, 008.  95 

4, 625, 237 

Danzig: 

1915  to  1924 

11 
10 
15 
29 
29 
30 
36 

88,276 
80, 164 
105, 460 
192, 947 
190, 947 
187, 403 
221, 382 

72, 498.  00 
61,920.53 
89, 852. 25 
166, 959.  26 
163,  504.  90 
167,731.28 
195, 633.  92 

54  764 

1925 

1926 

95  604 

1927 

159,  362 

154  597 

1928 

1929 

183, 844 
192  734 

1930. 

Total 

160 

1 .  flfifi.  579 

918, 100.  14 

895  512 

i 

Dutch: 

1915  to  1924 

519 
102 
93 
105 
137 
149 
141 

2,  364, 638 
531,251 
530,  652 
575, 065 
644, 390 
690, 608 
671, 250 

2, 206, 435.  41 
484,614.29 
489, 405. 80 
542, 023. 19 
561,044.93 
595, 905. 62 
571,860.62 

2, 452,  313 
619  017 

1925 

1926 

552  741 

1927 

571  700 

1928 

637  178 

1929 

695, 956 
618  718 

1930 

Total 

1,246 

6, 007, 854 

5,451,289.86 

6, 147,623 

Ecuadorian: 

1915  to  1924 

2 
3 
6 
1 

102 

453 

1,210 

307 

109.  50 

477.  90 

1, 322.  46 

368.  40 

72 

1926 j 

340 

1927 

1,638 

1928 

500 

Total 

12 

2,072 

2, 278.  26 

2,550 

Finnish: 

1915  to  1924 

5 
3 

2 
2 
3 

7 
2 

9,079 
8, 145 
3,632 
3,722 
8,128 
16,314 
3,810 

.   10,894.80 
8, 974.  00 
4, 358.  40 
3, 644.  55 
8, 922.  60 
16, 860.  00 
4, 572.  00 

14, 601 

1925 

12, 892 

1926 

6  600 

1927 

3,100 

1928 

9,  544 

1929 

25,000 

1930 

5,450 

Total 

24 

52, 830 

58,  226.  35 

77, 187 

French: 

1915  to  1924 

463 
105 
90 
116 
127 
115 
124 

1,555,211 
489, 806 
421,  752 
535,719 
580, 769 
534,  505 
627,  760 

1, 688, 873.  41 
491,042.27 
414,  556.  96 
518,419.78 
576, 627.  46 
532,  777.  65 
583, 153. 10 

1,539,099 
481,  526 

1925 

1926 

398, 393 

1927 

530, 026 

1928 . 

600, 421 

1929 

530, 763 

1930 

576, 753 

Total 

1,140 

4, 745,  522 

4, 805, 450. 63 

4, 656, 981 

German: 

1915  to  1924 

313 
163 
163 
212 
316 
402 
377 

1, 239, 287 
723, 067 
726, 340 
779,812 
995, 629 
1, 405,  385 
1,433,074 

1,149,430.58 
660, 896.  34 
658,858.12 
707,  510.  22 
892,511.39 
1,  222, 181.  38 
1, 236, 213.  16 

1,322,201 

1925 

830,  512 
885, 007 
973,  741 

1926 

1927 

1928... 

1,185,421 

1929 

1, 482,  279 

1930 

1,38S,022 

Total 

1,946 

7,  302, 594 

6,527,601.19 

8, 067, 183 
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Tabli   No.  61.     Statement  afu  unfits  of  vessels, 

aggregate  I'iiint»,<i  t'littif.  Continued 


1  fiscal  year 

of  ships 

una 

Tolla 

Tons  of 
1  HfO 

OtMk: 

1915  to  1U1I 

17 

8 
1 
19 

99 

4.  IM7 

BO,  EH 

II.  ■ 

77.  803.  75 

, 

00,554 

■. 

1930 

180,  319 

505.226 

988.  13 

049.349 

101.'.  •  ■      04                                                     

a 

20 

1 
1 

... 
991 

501.00 
1.189.20 

.1 

'.• 

0.  128 

553 

Total 

a 

SO,  188 

27.597.00 

8  999 

at 

8 

29.176 

26.833.30 

24..**. 

1916  to  1924 

90 

71 

119 

- 
98 

588.705 
341,064 

139,091 

260.  99 

385.  290.  89 

-. 

1998 

1908 

1999 

190<i 

204.223 

Total 

640 

3,050.584 

.  068.  94 

3.3 

■    1934 

179 

iu 

165 
103 

17,784 
908,  189 

• 
071.' 

- 
851.013.31 

- 

U,  188 

• 

mo 

1.009.735 

1,994 

9.  848.  179.  70 

11,00 

2 

1 
1 
1 

1 

2.025 
3,160 

2.159 

33,50107 
4. 050.  25 
2.  Ill  98 

1.901  25 

9fl  798 

1996 

• 

1930   . 

1920 

1989 

1.140 

Total 

14,986  .'•: 

.1    IM 

to  .  04 

9 

l 
1 

1.044 
140 

113  25 

0 

Total 

8 

J.  -T- 

0 

.  ..  i 

205 
371 

iJ.206 

1.  l- 

B 

■ 
lv.': 

■ 

1,094 

11.331.068 

10.237,479  12 

83 

99 

HI 

■ 

.- 

■ 

■ 

mo 

Total 

m 

890,  889 

109,  6  10  90 

621.690 
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Table  No.  61. — Statement  shoiving,  by  nationality,  the  number  of  transits  of  vessels,, 
aggregate  Panama  Canal  net  tonnage,  etc. — Continued 


Nationality  and  fiscal  year 

Number 
of  ships 

Panama 

Canal  net 

tonnage 

Tolls 

Tons  of 
cargo 

Peruvian: 

1915  to  1924 

612 
73 
64 
63 
53 
48 
2 

1,  595,  328 
188,  784 
149,  162 
143,  157 
140,  323 
109, 100 
8,959 

$1,240,525.44 
126,  985.  45 
111,618.67 
123, 125.  70 
107,  576.  65 
77,  183.  43 
9,  724.  50 

997,  654 

1925 

101,005 

1926 - _. 

94,778- 

1927 

107,  997 

1928 

96, 175 

1929 

69,  573 

1930 

13, 107 

Total 

915 

2, 334, 813 

1,  796,  739.  84 

1, 480,  289 

Portuguese: 

1915  to  1924      

2 
1 

9,002 
2,360 

10, 802. 40 
2,  645.  00 

10,  775 

1926 

4,500 

Total - 

3 

11,362 

13, 447. 40 

15,275- 

Russian:  1915  to  1924 

21 

57, 192 

56,  982.  27 

63,893 

Spanish: 

1915  to  1924 

189 
43 
31 
30 
46 
32 
2 

549,  747 
159,  579 
121,461 
1 10,  544 
157, 465 
117,528 
4,209 

530,  785.  18 
147,  985.  73 
117,786.81 
107,  904.  65 
151,  375.  32 
116,  720.  34 
6,  264.  00 

484,  942 

1925 

72,011 

1926 

49,  956 
47, 576 

1927 ... 

1928 

104,  606 

1929 

95, 405 
8,250 

1930 

Total 

373 

1,  220,  533 

1, 178, 822.  03 

862, 746 

Swedish: 

1915  to  1924 

250 
49 
84 
106 
111 
144 
125 

944,  724 
225,  593 
369,  272 
394,  907 
480, 006 
618,  558 
571,535 

814,681.44 
186, 404. 82 
311, 174.  14 
329,  804.  98 
396,  908.  28 
520, 155.  43 
473,  278. 45 

1,218,018 

1925 

282, 447 

1926 

636,  266 

1927 

652, 173 

1928 

705, 154 

1929 

845,  664 

1930 

832,  273 

Total 

869 

3, 604,  595 

3,  032, 407.  54 

5,171,995 

United  States: 

1915  to  1924 

10, 802 
2,326 
2,432 
2,685 
2,753 
2,700 
2,885 

47,  193, 801 
12,  271,  387 
12,  565,  255 
13,914,645 
13,752,957 
13, 325,  753 
14,  534, 495 

45, 421, 836.  69 
11,302,031.19 
11,539.809.38 
12,  720, 447.  95 
12,  645, 880.  20 

12.  299,  584.  70 

13,  220,  662.  70 

51, 739,  924 

1925 

13,  080,  200 

1926 

13, 710.  956 

1927_._ 

15,  242,  156 

1928 

14,  248,  735 

1929 

14,075,731 

1930.- 

14, 499,  233 

Total 

26,  583 

127,  558,  293 

119,150,252.81 

136,  596,  935 

Uruguayan:  1915  to  1924 

2 

410 

2, 136  00 

Yugoslav: 

1915  to  1924 .  . 

9 
17 
33 
14 
53 
57 
33 

31,  595 

67,  519 
133,  028 

57,  340 
218,982 
239,  272 
142,  537 

28, 153.  75 
64,401.25 
127, 601.  25 
53, 847.  88 
201, 390.  84 
220,  319.  30 
133,  886.  25 

53,  556 

1925 

115,971 

1926 

231,994 

1927 

76, 649 

1928 

309,  356- 

1929 

354, 195 

1930 

225,  255 

Total 

216 

890,  273 

829, 600.  52 

1,  366,  976 

Total  Traffic: 

1915  to  1924 

25,  032 
4,673 
5,197 
5,475 
6,456 
6,413 
6,185 

100,  820,  397 
22, 855, 151 
24,  774,  591 
26,  227, 815 
29. 458,  634 
29, 837,  794 
29,  980,  614 

97,  802, 818.  46 
21, 400,  523.  51 
22,  931,  055.  98 
24,228,830.11 

26,  944, 499.  77 

27,  127, 376.  91 
27,  076, 890.  01 

107,  910,  991 
23, 958, 836 
26, 037, 448 
27,  748,  215 

1925 

1926 

1927 

1928 

29,  630,  709 

1929 

30, 663,  006 

1930 

30,  030,  232 

Total 

59, 431 

263,  954, 996 

247,  511, 994.  75 

275,  979, 437 
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PLATE  18 

GEAPH  SHOWING     TOLLS    COLLECTED 
BY  FISCAL  YEAES  SINCE  OPENING  OF  CANAL 


1915 


1916 


1917 


1918 


1919 


1920 


1921 


1922 


1923 


1924 


1926 


1926 


1927 


1928 


1929 


1930 


$2,090,908.73 
2,276,641.46 
4,367,550.19 

1,256,011.28 
1,152,078.34 
2,408,089.62 

2,675,666.02 
2,951,797.03 
6,627,463.05 

2,600,442.46 
3,838,410.70 
6,438,853.16 

2,637,422.58 
3,535,406.01 
6,172,828.69 

4,128,602.24 
4,385,330.91 
8,513,933.15 

5,796,427.61 

5,480,462.30 

11,276,889.91 

6,260,457.74 

4,937,374.67 

11,197,832.41 

8,987,074.96 

8,521,339.89 

17,508,414.85 

11,799,194.47 
12,491,769.07 
24,290,963.54 

10,472,342.38 
10,923,181.13 
21,400,523.51 

11,455,895.39 
11,475,160.59 
22,931,055.98 

12,059,117.70 
12,169,712.41 
24,228,830.11 

13,365,156.68 
13,579,344.09 
26,944,499.77 

13,569,135.75 
13,568,241.16 
27,127,376.91 


LEGENP 


13,244,168.34 
13,832,701.67 
27,076,890.01 
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